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Identification of Key Therapy
Ingredients for SLPs Serving
on Multidisciplinary Teams
Facilitating Return to Learn for
Students With Prolonged
Cognitive Effects After
Concussion
A Retrospective Case Series Analysis

Jim Wright, McKay Moore Sohlberg,
Ryann Watson-Stites, and Melissa McCart

Purpose: This retrospective case series utilized clinical data mining (CDM) to understand the
potential key components in an integrated treatment approach delivered by speech–language
pathologists (SLPs) treating adolescents experiencing persistent cognitive effects postconcussion.
The first purpose was to describe the profiles of students treated in our clinic, how they were
treated, and the nature of multidisciplinary communication. The second purpose was to generate
testable hypotheses about effective intervention options for this population. Methods: Fifteen stu-
dents aged 13–18 years experiencing prolonged concussion symptoms (PCS) were referred to our
SLP graduate training clinic by a local pediatric neuropsychologist for cognitive rehabilitation ser-
vices. Clinical data mining extracted clinical data in 4 main categories: (a) student characteristics,
(b) SLP treatment parameters, (c) clinical outcomes following SLP treatment, and (d) the nature
of multidisciplinary communication between practitioners. Results: Aligned with risk factors for
PCS as reported in the literature, data on student characteristics revealed that the majority of stu-
dents had sustained multiple previous concussions and reported a history of depression/anxiety.
Data on SLP treatment parameters identified metacognitive strategy instruction and the training
of assistive technology for cognition as the most frequent interventions selected to address aca-
demic goals. Data showing the frequency and type of multidisciplinary communication revealed
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that SLPs communicated most often with the pediatric neuropsychologist and educational liaison.
Clinical outcome data revealed that 12 of the 15 students achieved their academic goals at the
time of discharge. Conclusions: Overall, CDM results suggested that when working in a multidis-
ciplinary team, SLPs can provide cognitive rehabilitation, support symptom reduction, and deliver
psychoeducation potentially effective for students experiencing PCS. Key treatment and outcome
measurement issues important for developing testable interventions are discussed. Key words:
cognitive rehabilitation, concussion, speech–language pathology

INTRODUCTION

Mild traumatic brain injury (mTBI), more
commonly referred to as concussion, occurs
between an estimated 1.6–3.8 million times
annually in the United States and accounts
for 75% of all traumatic brain injuries (TBIs;
Langlois, Rutland-Brown, & Wald, 2006). Typ-
ically, individuals who sustain a concussion
may experience symptoms from 2 weeks
to 3 months after the injury (Lumba-Brown
et al., 2018). However, 10%–20% of concus-
sion injuries result in prolonged concussion
symptoms (PCS), sometimes termed postcon-
cussion syndrome, defined as the presence
of at least three symptoms 3 months postin-
jury by the diagnostic criteria of the Diag-
nostic and Statistical Manual of Mental Dis-
orders (Fourth Edition) DSM-IV and Interna-
tional Classification of Diseases, Tenth Revi-
sion (ICD-10; Babcock et al., 2013; Zemek,
Farion, Sampson, & McGahern, 2013). More
recent literature has defined PCS as the pres-
ence of symptoms beyond expected recov-
ery time frames, which is beyond 10–14 days
in adults and beyond 4 weeks in children
(McCrory et al., 2017). Common PCS com-
plaints include (a) somatic symptoms such as
headache, dizziness, visual disturbances, sen-
sitivity to noise and light, fatigue, and sleep
disturbances; (b) cognitive concerns with at-
tention, concentration, memory, and judg-
ment; and (d) psychological symptoms such
as irritability, depression, anxiety, or PTSD
(Emery et al., 2016; Kerr et al., 2017; Towns,
Silva, & Belanger, 2015).

Children, adolescents, and young adults are
at particular risk for experiencing PCS; they
represent the highest age-incidence groups

and experience the most disruptive, pro-
longed symptoms (Cancelliere et al., 2014). A
main concern regarding the development of
PCS in the adolescent population is the nega-
tive effect prolonged symptom duration may
have on the individual’s ability to maintain aca-
demic success (Glang et al., 2019; Halstead
et al., 2013; McAvoy, Eagan-Johnson, & Hal-
stead, 2018). Academic problems following
PCS may manifest as a decline in grades, re-
duced assignment completion, poor school
attendance, or difficulty learning and process-
ing new information (Gioia, Glang, Hooper,
& Brown, 2016). Students who report mul-
tiple concussion symptoms 4 weeks follow-
ing their injury demonstrate a significantly
higher number of academic problems than
students who report less symptoms (Ransom
et al., 2016). Therefore, schools need to be
equipped to provide supports through indi-
vidualized, formal academic adjustments and
accommodations, such as 504 Plans that are
part of Tier 2 services, in order to prevent the
students from falling further behind in school
as they progress toward preinjury academic
performance (Halstead et al., 2013; Hossler,
McAvoy, Rossen, Schoessler, & Thompson,
2014; McAvoy et al., 2018). Furthermore, PCS
may hinder the individual’s ability to suc-
cessfully regain social and athletic function-
ing, which are vital components of the ado-
lescent experience and development (Green,
Koshimori, & Turner, 2010). The complexity
and increasing number of youths struggling
to return to the classroom and extracurric-
ular activities following concussions require
that both medical and school-based speech–
language pathologists (SLPs) have access to
evidence-based treatments.
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CONCUSSION TREATMENT IN THE
LITERATURE

Speech–language pathologists play an im-
portant role in the treatment of prolonged
cognitive symptoms postconcussion due to a
background of clinical training in cognitive–
communication disorders (Ketcham et al.,
2017; Salvatore & Fjordbak, 2011; Williams-
Butler & Cantu, 2019). The general knowl-
edge and concern surrounding concussion in
adolescents are increasing and provide SLPs
with a growing evidence base to support their
treatment of prolonged cognitive symptoms.
Three primary literature sources provide di-
rection for the assessment and treatment of
students recovering from concussion or ex-
periencing PCS: (a) position statements on
school concussion management, (b) the neu-
ropsychology treatment literature evaluating
methods for symptom management, and (c)
the cognitive rehabilitation literature specific
to the treatment of mTBI by SLPs.

Position statements on school
concussion management

Position statements on school concussion
management are typically based on expert
consensus and discuss the implementation
of return-to-learn (RTL) guidelines, many of
which specify graded and gradual return to ac-
tivity in the acute recovery period of concus-
sion (Dachtyl & Morales, 2017; Gioia, 2016;
Halstead et al., 2013; Hossler et al., 2014;
McAvoy et al., 2018). For example, Gioia
(2016) presents a five-stage graduated RTL
guideline to facilitate students’ transition back
to the classroom. The stages coincide with in-
creased school engagement as symptoms re-
duce. The transition through the five stages
signifies a greater tolerance of cognitive stim-
ulation, class attendance and participation,
test taking, and homework completion with
a lessening of academic supports and rest
breaks (Gioia, 2016). Several position state-
ments also stress the importance of avoiding
prolonged cognitive rest, which is believed
to mediate PCS, and suggest encouraging stu-
dents to return to school at a level at which

they can tolerate 30–45 min of cognitive stim-
ulation (Dachtyl & Morales, 2017; Halstead
et al., 2013; Hossler et al., 2014). The RTL
guidelines uniformly recommend the early
identification of academic accommodations
(AA) and ongoing monitoring of symptom
resolution (Dachtyl & Morales, 2017; Gioia,
2016; Halstead et al., 2013; Hossler et al.,
2014; McAvoy et al., 2018). The emphasis in
RTL guidelines tends to be on early supports
to avoid development of lingering symptoms
(Gioia, 2016; Hossler et al., 2014). Earlier iden-
tification and rapid implementation of initial
supports are important as typical evaluations
for struggling students done as part of an indi-
vidualized education plan (IEP) likely are not
performed quickly enough to fully benefit the
student and thus miss the window for prevent-
ing the development of PCS (Brown, O’Brien,
Knollman-Porter, & Wallace, 2019).

Implementation of guidelines in the school
context stresses the importance of multidis-
ciplinary participation and communication
between both medical and school person-
nel to ensure successful recovery and return
to baseline academic performance (Brown
et al., 2019; Gioia, 2016; Halstead et al., 2013;
Knollman-Porter, Constantinidou, Beardslee,
& Dailey, 2019; Knollman-Porter, Constan-
tinidou, & Hutchinson Marron, 2014; McAvoy
et al., 2018). A related recommendation is to
educate school staff on the nature of con-
cussion and methods to support students re-
turning to the classroom following an injury
(Dachtyl & Morales, 2017; Gioia et al., 2016;
Romm et al., 2018). Speech–language pathol-
ogists have been identified as essential mem-
bers of RTL concussion management teams
to assess student cognitive needs, track symp-
tom presentation, and oversee the implemen-
tation of AA (Brown et al., 2019; Dachtyl &
Morales, 2017; Hardin & Kelly, 2019; Ketcham
et al., 2017; Knollman-Porter et al., 2014;
Knollman-Porter et al., 2019; Salvatore &
Fjordbak, 2011). Although there are different
models describing the roles of SLPs in con-
cussion management in schools and clinics,
there is little guidance about supporting pro-
longed symptoms with individualized direct

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Identification of Key Therapy Ingredients for SLPs 9

interventions. Methods to manage symptoms
that last beyond 3 months are not addressed
in the treatment literature.

Neuropsychology treatment literature

In spite of the implementation of RTL guide-
lines in schools, some students continue to
present with prolonged cognitive symptoms
that negatively affect their ability to learn and
require direct intervention. The neuropsy-
chology literature offers a second body of
work that can guide SLP intervention in the
RTL process. To provide appropriate psychoe-
ducation (PE), track needs, and identify ap-
propriate supports, it is critical that SLPs un-
derstand the course of concussion, including
both the typical pattern of acute recovery and
the development of PCS in a subset of stu-
dents. The literature suggests that in most
cases, prolonged cognitive symptoms result
from an interaction between (a) the initial
physical injury with the associated metabolic
and cerebral blood flow disruptions; (b) indi-
vidual preinjury risk factors including depres-
sion and anxiety, history of concussion, and
previous learning disability; and (c) the indi-
vidual’s psychological response to the injury
and symptoms (Broshek, De Marco, & Free-
man, 2015; Conder & Adler Conder, 2015;
Silverberg & Iverson, 2011). The concussion
thus begins as a biological event, and con-
comitant psychological and emotional reac-
tions to the symptoms tend to drive symptom
prolongation (Broshek et al., 2015; McNally
et al., 2018; Silverberg & Iverson, 2011). Sev-
eral studies have suggested that PE empha-
sizing support and reassurance for continued
recovery, behavioral health such as sleep hy-
giene, graded increase in activity, cognitive
restructuring to mitigate negative belief pat-
terns, and instruction in both coping skills
and relaxation resulted in reduced symptom
reporting and faster recovery (McNally et al.,
2018; Ponsford et al., 2001; Scheenen, Visser-
Keizer, Van Der Naalt, & Spikman, 2017). This
body of literature also reminds practitioners
of the possible iatrogenic effects of setting
up expectation or context for illness through
overtesting and pathologizing (Kirkwood,

Peterson, Connery, Baker, & Forster, 2016).
Iatrogenic effects occur as a result of treat-
ment and may exacerbate or lengthen PCS
because the patient is made more aware of
potential symptoms (Bender & Matusewicz,
2013). For example, prescribing complete
rest until the individual is asymptomatic may
result in an iatrogenic effect by causing the in-
dividual to report more symptoms (Kirkwood
et al., 2016). Iatrogenesis may also manifest by
diagnosing “brain damage” as an explanation
for prolonged symptoms, which for some in-
dividuals, may worsen their perception of the
symptoms they are experiencing (Silverberg
& Iverson, 2011).

Cognitive rehabilitation literature
specific to the treatment of mTBI by SLPs

A third source of evidence useful for in-
forming SLPs treating youth with concussions
comes from the cognitive rehabilitation liter-
ature specific to mTBI. Pediatric studies have
adapted interventions developed for adults
to children with TBI and suggested positive
effects from direct attention training (DAT)
integrated with cognitive strategy training
(Sohlberg, Harn, MacPherson, & Wade, 2014;
Treble-Barna, Sohlberg, Harn, & Wade, 2016).
In pilot studies, both Sohlberg et al. (2014)
and Treble-Barna et al. (2016) identified pos-
itive outcomes in the areas of working mem-
ory and executive functioning for pediatric
and adolescent individuals with a history of
TBI following the implementation of DAT and
strategy training. Outcome measures included
the Test of Everyday Attention for Children,
Delis-Kaplan Executive Function System, and
both parent and self-report of the Behavior
Rating Inventory Index (Sohlberg et al., 2014;
Treble-Barna et al., 2016).

Most of the adult-focused experimental
studies have evaluated multifaceted interven-
tion programs including cognitive strategy
training, PE, and training the use of assistive
technology for cognition (ATC; Cooper et al.,
2016; Tiersky et al., 2005; Twamley, Jak, Delis,
Bondi, & Lohr, 2014). In what is perhaps
the most rigorous efficacy study to date, the
authors conducted a randomized controlled
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trial to compare four different intervention ap-
proaches for adults following mTBI (Cooper
et al., 2016). The results suggested that
the treatment group with both individual,
therapist-directed and integrated cognitive re-
habilitation group sessions experienced supe-
rior outcomes on the Key Behaviors Change
Inventory, an outcome measure sensitive to
identifying behavioral changes following con-
cussion (Cooper et al., 2016; Kolitz, Vander-
ploeg, & Curtiss, 2003). Although there are
issues with scaling adult interventions to pe-
diatric populations, it is helpful to review
the studies that demonstrate positive cogni-
tive rehabilitation outcomes for improving
attention and executive functions using struc-
tured internal and external strategy training
for youth and adults with prolonged cogni-
tive symptoms following concussion (Cooper
et al., 2016; Sohlberg et al., 2014; Sohlberg &
Ledbetter, 2016; Tiersky et al., 2005; Twamley
et al., 2014).

The limited research examining direct cog-
nitive rehabilitation interventions designed
for children with acquired impairments in at-
tention, memory, and executive function has
primarily focused on children with moder-
ate to severe TBI or post–cancer treatment
such as radiation or tumor resection. In gen-
eral, systematic reviews (Laatsch et al., 2007;
Limond & Leeke, 2005) provide preliminary
evidence for direct bottom-up approaches
using drills when combined with top-down
approaches using strategy training and en-
vironmental management to address these
impairments.

More recent practice-based evidence has
identified that common therapy practices for
concussion provided by SLPs include the use
of patient education, symptom management,
and cognitive retraining (Williams-Butler &
Cantu, 2019). Survey results collected by the
authors from practicing SLPs revealed that
nearly all respondents included both patient
education on the neuropathological changes
following concussion and symptom manage-
ment targeting the patient’s optimization of
function to treat PCS. According to the survey,
74% of SLPs implemented cognitive retraining

comprising tasks designed to strengthen the
patient’s cognitive endurance using activity
tolerance building and attention process train-
ing (Williams-Butler & Cantu, 2019). Inter-
estingly, SLPs tend to treat the cognitive as-
pects of fatigue whereas neuropsychologists
address the sleep issues often responsible
for cognitive fatigue by training sleep habits
and promoting melatonin (Wylie & Flashman,
2017).

Taken together, the nascent, but growing
intervention literature suggests that manage-
ment of prolonged cognitive effects after con-
cussion requires an integrated approach that
addresses both the cognitive symptomatology
and mediating psychological and somatic fac-
tors that may be preexisting prior to the in-
jury or a response to the injury (McCrory
et al., 2017). Whether cognitive impairments
are maintained by psychological or somatic is-
sues or due to the interaction of concussion
symptoms and preinjury developmental learn-
ing difficulties, adolescent students need as-
sistance to mitigate the effects. Furthermore,
contextual factors, such as school and activ-
ity demands or home environmental factors,
may influence symptoms or prolong symp-
tom duration (Ransom et al., 2015; Ransom
et al., 2016). To experimentally evaluate treat-
ments and develop best practice guidelines
for SLPs working with adolescents who ex-
perience cognitive symptoms after concus-
sion, we need to first understand the potential
key components in an integrated treatment
approach and develop testable treatment hy-
potheses. This process was first initiated by
Sohlberg and Ledbetter (2016), who retro-
spectively reviewed the SLP treatment of PCS
in 24 individuals to examine treatment op-
tions, rationale for selected treatment, and
clinical outcome. This current retrospective
case series builds on the work of Sohlberg
and Ledbetter (2016) to answer the following
clinical questions based on a group of adoles-
cent students referred to a university speech
pathology clinic for PCS affecting their return
to learn:

1. What were the characteristics of the
students with PCS and how did their

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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symptoms align with the risk factors for
PCS identified in the literature?

2. What were the direct interventions im-
plemented by SLPs to treat prolonged
cognitive effects postconcussion?

3. What were the range of treatment targets
and goals?

4. Did interventions appear to result in pos-
itive outcomes?

5. What was the nature of multidisciplinary
communication?

The second intention of this article is to
develop hypotheses about the potential ac-
tive treatment components that can be em-
pirically tested and implemented in a variety
of settings.

METHODS

Retrospective case series are useful for
identifying potential active treatment ingredi-
ents that foster change (Crooke & Olswang,
2015). It is helpful to first explore outcomes
where therapies were individualized to stu-
dent needs in order to identify trends that
may be useful for developing a procedural-
ized approach to treatment that can be tested.
With no experimental constraints placed on
treatment selection, we could explore which
treatments were implemented with individ-
ual adolescent students presenting with pro-
longed cognitive effects and develop hypothe-
ses about the treatment ingredients that may
have contributed to positive outcomes.

Retrospective clinical data mining (CDM) is
the extraction, analysis, and interpretation of
available clinical data for practice–knowledge
building, clinical decision making, and prac-
titioner reflection (Crooke & Olswang, 2015;
Epstein, 2011). Clinical data mining is con-
ducted to not simply justify existing clinical
practice but to instead provide “evidence-
informed” reflection by practitioners to deter-
mine the types of treatments that may result
in specific outcomes (Epstein, 2011).

Clinical setting

The purpose was to describe the types of
treatments provided by SLPs and the types

of communications required to integrate RTL
supports in the absence of colocated multi-
disciplinary clinicians. There are increasing
descriptive studies describing ideal imple-
mentation models that offer useful treatment
protocols but may not be generalizable to
a variety of settings (Knollman-Porter et al.,
2014; Knollman-Porter et al., 2019). Hence,
one ecological rationale for conducting this
review was to examine therapeutic activities
implemented by SLPs who did not have
the advantage of working at a dedicated
concussion clinic or of working in schools
where there are committed school nurses and
athletic trainers knowledgeable about concus-
sion. The cases reviewed were all treated in a
university training clinic for a communication
disorders and sciences training program
located in a midsized college town. Students
with concussions were referred by a pediatric
neuropsychologist for PCS affecting school
performance and were seen in the outpatient
university clinic by graduate student clini-
cians who had taken a dedicated cognitive
rehabilitation course required by the graduate
program and were supervised by one of four li-
censed SLPs with expertise in medical speech
pathology. A total of 24 first-year graduate stu-
dent clinicians were involved in the treatment
of the students in the case series. The total
number of clinicians was greater than the
number of students included in the case series
as 10 of the 15 students received treatment
across multiple university terms. Graduate
student clinicians in the university clinic ro-
tate through different clinical rotations each
term resulting in the 10 students to receive
treatment from more than one clinician.

Multidisciplinary communication
process

To follow current expert consensus guide-
lines (Gioia, 2016; Halstead et al., 2013;
Knollman-Porter et al., 2014; Knollman-Porter
et al., 2019; McAvoy et al., 2018), it was neces-
sary to establish communication mechanisms
with multidisciplinary practitioners. The prin-
ciples for an integrated approach with practi-
tioners who are not colocated or working for
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the same institution were derived from the
available evidence base on concussion man-
agement, emphasizing the importance of co-
ordinated communication between multidis-
ciplinary clinical providers, educators, and the
student and family (Dachtyl & Morales, 2017;
Gioia, 2016; Halstead et al., 2013; Hossler
et al., 2014; McCarty et al., 2016).

The loose concussion management team
was overseen by a pediatric neuropsychol-
ogist, who was colocated with a sports
medicine physician. Students seeking treat-
ment for concussion management in either
the stage of acute recovery or stage of
prolonged symptoms were first evaluated
by the sports medicine physician. Students
experiencing PCS were referred by the sports
medicine physician to the pediatric neuropsy-
chologist. The physician treated an average
of 40 students each month for concussion
evaluation and referred only an average of
10% to the pediatric neuropsychologist as
most children and adolescents recover from
concussion within 4 weeks (McCrory et al.,
2017). If students were experiencing somatic
symptoms such as dizziness or blurry vision
at the time of their physical evaluation, a
referral directly from the sports medicine
physician to the physical therapist could
be activated. Following the completion of
an initial neuropsychological evaluation,
the neuropsychologist provided PE to the
students on concussion recovery and referred
the students to relevant practitioners in the
community based upon their symptom pre-
sentation, which included about two referrals
of students with prolonged cognitive effects
per month to the university outpatient clinic.
The group of practitioners that were part of
the multidisciplinary team included SLPs in
the university clinic, a clinical psychologist,
physical therapy group, sports medicine
physician, pediatric neurologist, and an
educational liaison, who was responsible for
providing concussion education to school
staff and overseeing the implementation of
academic adjustments or accommodations. A
referral to any practitioner was activated if the
student presented with prolonged symptoms

in the associated clinical domain, and students
were referred to multiple practitioners if they
presented with symptoms in multiple symp-
tom categories. Figure 1 displays the referral
process of our concussion management team.
All team members had training and knowl-
edge on concussion and its effects on student
learning. Communication focused on rein-
forcement of strategies across areas to support
recovery, identification of concerns, and pri-
oritization of treatment and school goals. One
student received physical therapy from a prac-
titioner not included on the multidisciplinary
team, who communicated relevant informa-
tion to the pediatric neuropsychologist on
the nature of the student’s treatment.

Student consent and CDM

A total of 43 adolescents and clients experi-
encing PCS were referred to the neuropsy-
chologist for concussion evaluation from
September 2017 to February 2019. The neu-
ropsychologist referred 88% of these clients
(N = 38) to the university clinic. Twenty-
seven of the 38 referred clients attended and

Figure 1. The referral process of the concussion
management team. SLP = speech–language pathol-
ogist.
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completed treatment. Only 15 students pro-
vided informed consent for this retrospec-
tive case series because of parental or in-
dividual concern about privacy. Institutional
review board approval to conduct the ret-
rospective case series was provided by the
University of Oregon. Students were deter-
mined eligible for inclusion if they attended
at least three clinical sessions and collabora-
tively developed goals with their SLP to ad-
dress school-related needs (i.e., decreased aca-
demic performance, school attendance). Stu-
dents who were no longer clients in the clinic
were contacted by phone to discuss willing-
ness to participate. If the students and their
legal guardian agreed to participate over the
phone, an informed consent form, child as-
sent form, parent permission form, and Health
Insurance Portability and Accountability Act
authorization form were mailed to the stu-
dents and their legal guardian to be signed
and returned. Extraction of clinical data from
previous students did not occur until the first
author received all forms from the students
and their legal guardian. Students who en-
rolled in the study as they were referred to
our clinic were educated on the purpose of
the retrospective case series during their first
appointment and provided written informed
consent as previously detailed to utilize their
personal clinical data.

The CDM process was designed to extract
clinical data representing four main cate-
gories: (a) student characteristics, (b) SLP
treatment parameters, (c) the nature of mul-
tidisciplinary communication between clini-
cal providers and educators, and (d) clinical
outcomes following SLP treatment. Data ex-
tracted for the purpose of CDM were col-
lected from the individual student’s neuropsy-
chological evaluation, SLP treatment file, and
notes and/or e-mail exchanges from multidis-
ciplinary meetings.

CDM records review

The first and second authors first identi-
fied the four main data categories of interest.
The first author then reviewed each student’s
neuropsychological evaluation and extracted

information on student characteristics. Stu-
dent clinical files at the university clinic were
then reviewed by the first author to extract
data on treatment parameters and treatment
outcomes. The second author completed reli-
ability coding on seven of the 15 files (46%).

The university clinic files contained the
following documentation written by grad-
uate student clinicians and reviewed and
signed by their SLP supervisors: initial con-
sultation reports, session notes (using Subjec-
tive, Objective, Assessment, Plan format), and
final treatment summary reports. The major-
ity of extracted data was acquired from treat-
ment summary reports that contained therapy
goals, individual session measurements, the
approach to treatment, and the outcome. The
therapy goals were called long-term goals and
the individual session measurements were la-
beled short-term objectives. Each long-term
goal also contained an explanation of the treat-
ment approach, measurement plan, and final
outcome. The first author extracted these clin-
ical data from each student file and reviewed
SOAP notes as needed for further validation
on the measurement of student progress.

RESULTS

Student characteristics

The participant parameters collected from
file review included (a) sex, (b) age, (c) race,
(d) concussion etiology, (e) the number of
previous concussions the individual had sus-
tained before receiving a neuropsychological
evaluation and ensuing SLP treatment, (f) stu-
dent’s history of depression or anxiety, (g)
the duration of time from injury to SLP treat-
ment, (h) the student’s primary prolonged
symptoms, and (i) the student’s academic sup-
port following the injury. The results of the
extracted data on student characteristics are
presented in Table 1.

Sex, age, and race

Of the 15 students whose parents provided
informed consent for the case series, eight
were female and seven were male ranging
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in age from 12 to 18 years, with an average
age of 15.17 across both males and females.
The age of the students was identified as the
age at which they received their neuropsy-
chological evaluation. Student 2 sustained
her concussion and was evaluated by the
neuropsychologist prior to her 18th birth-
day, so her clinical data were included in the
case series. Race/ethnicity mirrored the de-
mographics in the community with 13 out the
15 students White, and two students identify-
ing as LatinX.

Injury etiology

The most common injury etiology was
sports-related concussion, occurring in nine
of the 15 students. Two students sustained
their concussion in motor vehicle accidents,
three sustained their concussion from an ac-
cidental head-to-head collision with a friend,
and one student sustained his concussion
from a physical assault.

Number of previous concussions

The number of previous concussions
sustained by each student was identified in
their individual neuropsychological report.
Ten of the 15 students and/or parents
reported at least one concussion prior to the
present injury that led them to be referred
by the physician to the neuropsychologist
for an evaluation. Nine of these 10 students
reported an exact number of previous
concussions, whereas one student reported
“multiple” previous concussions without
providing an exact number. Of the nine
students who reported an exact number of
previous concussions, the average number
of previous concussions was identified to
be 1.79. Five students reported no previous
concussions prior to their current injury.

Psychological history

Student history of depression or anxiety
was obtained through the neuropsychologi-
cal evaluation. Of the 15 students, a history
of depression or anxiety was reported for five
students.

Duration of time from injury to
treatment

The duration of time from injury to initiat-
ing SLP intervention ranged from 1.5 months
to 24 months with an average of 6.43 months.
Four months was identified to be the modal
duration of time from injury to SLP treatment.
The duration of time from injury to treatment
was measured as the length of time between
the date of the student’s injury and the date of
the first appointment in the university clinic.

Primary symptoms

The students’ primary concussion symp-
toms were categorized into the acute symp-
tom clusters outlined by both Eisenberg, Mee-
han, and Mannix (2014) and Teel, Marshall,
Shankar, McCrea, and Guskiewicz (2017).
Those symptom clusters were Cognitive, So-
matic, and Psychological. For the purpose of
this retrospective case series, symptoms re-
lated to sleep disturbances were categorized
under the somatic domain. Symptoms were
assessed at the time of the student’s neu-
ropsychological evaluation through adminis-
tration of the Post-Concussion Symptom Scale
(Lovell et al., 2006). Of the 15 students, 12 re-
ported symptoms in all three of the symptom
domains. The remaining three students re-
ported symptoms in the cognitive and somatic
domains.

Primary academic supports

Fourteen of 15 students received some form
of academic support following their concus-
sion. Nine students were placed on 504 Plans,
two students were placed on IEP, and three
students received informal AA. Of note, two
of the students with 504 Plans were deter-
mined eligible prior to their concussion based
on other diagnoses, one for a diagnosis of cen-
tral auditory processing disorder (CAPD) and
the other student for a diagnosis of depres-
sion/anxiety. In addition, one student was pre-
viously determined eligible for his IEP based
on the presence of a communication disor-
der. This student’s IEP was adjusted following
his injury to provide him the academic mod-
ification of attending school online through
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a local charter school. Following the con-
cussion, the student with the existing 504
Plan to address CAPD was provided the ad-
ditional accommodation of reduced home-
work, whereas the student with the existing
504 Plan to address depression/anxiety was
provided the additional accommodation of ex-
tra time on tests and assignments.

SLP treatment

Speech–language pathology treatment pa-
rameters were identified from the students’
individual university clinic file where they re-
ceived cognitive rehabilitation services and in-
cluded the following: the number of sessions
attended and scheduled, the students’ primary
functional goal, and the therapeutic approach
to symptom management. The results of CDM
on SLP treatment are presented in Table 2.

Dosage

The university clinic operates on an aca-
demic schedule with three 9-week clinic
terms during the Fall, Winter, and Spring
terms, and one 6-week clinic term during the
Summer term. Students seeking services in
the clinic attended weekly, 50-min sessions.
For the 15 students of this case series, the
average number of sessions attended was ob-
served to be 8.87 sessions, and the average
number of sessions scheduled was observed
to be 11.33. The longest duration of treatment
for one student was observed to be 19 ses-
sions attended out of 28 sessions scheduled,
whereas the shortest duration of treatment for
one student was observed to be four sessions
attended out of four sessions scheduled.

SLP therapy goal(s)

Every student and at least one parent or
guardian collaborated with the SLP to de-
velop a primary therapy goal(s) related to the
cognitive or academic concerns for which
they had been referred. As displayed in
Table 2, the cognitive target represents the
specific cognitive domain targeted in treat-
ment, whereas the academic goal was the pri-
mary functional outcome and represented the

desired impact by addressing the cognitive tar-
get. Goals were developed through the use of
motivational interviewing to identify student
priorities by asking initial questions such as:
“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?” This process did not include standard-
ized cognitive assessment as all students re-
ferred to the clinic had already undergone
a full neuropsychological evaluation or con-
sultation consisting of a clinical interview by
the neuropsychologist. To avoid overtesting
the students, the neuropsychological report
was used as a reference for cognitive per-
formance to pair with the motivational inter-
viewing and goal development. This process
resulted in the development of two types of
therapy goals: (1) cognitive and somatic tar-
gets, and (2) academic goals as displayed in
Table 2.

Cognitive targets in the area of atten-
tion/working memory were identified for five
students. Corresponding academic goals for
students with attention challenges included
increased retention of lecture material and
verbal instructions (N = 4), and increased
reading comprehension (N = 1). Cognitive
targets in the domain of executive func-
tion (self-regulation) were identified for 10
students. Corresponding academic goals for
these students included (a) increased assign-
ment completion (N = 5), (b) improved
grades (N = 4), (c) increased school atten-
dance (N = 2), and (d) reduced recreational
screen time compared with weekly assign-
ment completion (N = 1).

Therapeutic approach

Therapeutic approaches were selected col-
laboratively with the students and, in some
cases, parents by having the SLP describe dif-
ferent options for addressing the identified
goals and asking the students to share what
they thought would be most feasible and im-
pactful. Therapy approaches are shown in
Table 2 and categorized by the type of symp-
tom they were designed to address.
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Cognitive symptom management

The two most common therapeutic ap-
proaches to treating cognitive symptoms iden-
tified in the 15 student files were metacogni-
tive strategy instruction (MSI; N = 11) and the
training of ATC (N = 8). In addition to MSI,
one student received DAT using drill exercises
to target sustained attention.

Specific metacognitive strategies identified
in the case series encompassed both task-
specific and generalized strategies including
(a) internal self-talk (N = 5), (b) reading com-
prehension strategies (N = 4), (c) prediction
(N = 2), (d) task planning sequence (N =
2), (e) reauditorization (N = 1), (f) study skill
strategies (N = 1), (g) visualization (N = 1),
and (h) emotional regulation (N = 1). Indi-
vidual strategy selection was based on infor-
mation gathered from the clinical interview
and review of testing with consideration of
academic concerns, student cognitive profile,
and student preference (Sohlberg & Turkstra,
2011).

The most frequent form of ATC utilized
with the 15 students in the case series was
the use of either a paper planner or smart-
phone calendar app to track weekly home-
work assignment due dates (N = 5). Assistive
technology for cognition for one student in-
volved the utilization of a task initiation chart,
another student utilized a specific smartphone
app designed to promote sustained attention,
and one student used a smart pen to assist
with retaining school lectures. Finally, one
student utilized the Apple iOS screen time fea-
ture to track her daily phone time with the
overall goal of decreasing her weekly recre-
ational screen time to coincide with an in-
crease in weekly assignment completion.

Direct attention training was implemented
with one student to improve sustained atten-
tion. It was determined an appropriate ther-
apeutic approach for this student based on
the identification of specific deficits in sus-
tained attention through standardized testing
that paralleled the concerns shared in the clin-
ical interview. The computer-based approach
also appealed to the student and the family.

Somatic symptom management

Four of the 15 students developed goals re-
lated to somatic symptom management. The
clinician provided three students with PE on
headache management. Students were further
instructed to track weekly symptoms with
the intention of identifying trends and trig-
gers that either exacerbated or lessened their
symptoms. The fourth student worked with
her clinician to learn and implement metacog-
nitive strategies to improve her sleep hy-
giene with the goal of improving overall sleep
quality.

Psychological symptom management

Psychoeducation was provided to 10 of the
15 students included in the case series and
was not associated with specific goals or tar-
gets. Four of the five students who did not
receive PE did not report a history of depres-
sion or anxiety, and all four of these students
were not experiencing significant psychologi-
cal symptoms following their present concus-
sion. The remaining 10 students reported psy-
chological symptoms following their present
concussion. Four categories of PE were pro-
vided to students based on relevance to the
students’ psychological overlay in relation to
their concussion recovery. The PE categories
included (a) facilitating an expectation for
improvement (N = 7), (b) increasing under-
standing about the relationship between anx-
iety and cognitive symptoms (N = 6), (c) in-
creasing understanding about the relationship
between sleep and cognitive symptoms (N =
2), and (d) emphasizing the importance of re-
activation to increase activity level (N = 6).
Specific outcome measures on the impact of
PE were not obtained beyond the measure-
ment of functional goals.

Multidisciplinary communication with
the SLP

The multidisciplinary concussion treatment
group comprised seven different types of
practitioners spread in six locations includ-
ing a colocated physician and pediatric neu-
ropsychologist, a clinical psychologist in a
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group practice, a pediatric neurologist in a
group practice, a group of physical therapists
in a private practice, two educational con-
sultants who worked either for the school
district or the state and provided TBI educa-
tion and oversight of academic support imple-
mentation, and four SLP supervisors and their
graduate students in a university outpatient
clinic. The student sample in this case se-
ries represented seven high schools and two
middle schools across three school districts
within one county.

Monthly case review meetings to discuss
the progress of students currently being
tracked by team care providers and coor-
dinate care were optional for all practition-
ers but mandatory for the neuropsychologist
as she served as the team lead. In addition,
or alternatively, practitioners could commu-
nicate via e-mail between meeting dates to
provide updates on students or participate via
phone. Supplemental Digital Content Table 3
(available at: http://links.lww.com/TLD/A69)
displays the frequency and modality of com-
munication between the SLP and other care
providers. The most frequent providers with
whom the SLPs communicated were the neu-
ropsychologist (N = 15), clinical psychologist
(N = 10), and educational liaison (N = 11). All
modalities of communication with these prac-
titioners occurred via the monthly meeting
or e-mail exchanges. None of the three prac-
titioners the SLP most often communicated
with were colocated to the meeting site, and
they had to travel to the meeting that occurred
monthly at the university clinic. The SLP was
identified to communicate less frequently on
students from the case series with the physical
therapist (N = 5) and the pediatric neurologist
(N = 3). Communication with the physical
therapist occurred via the monthly meetings,
and communication with the pediatric neurol-
ogist occurred via the monthly meetings and
e-mail exchanges.

Frequency of communication was further
characterized by the duration of time the
students were tracked and discussed by
the multidisciplinary team. Communication
about students occurred more frequently for

students who attended services for a longer
duration of time. Students who presented
with a more complex recovery pattern were
additionally identified to produce more fre-
quent communication between multidisci-
plinary care providers and also required treat-
ment from a greater number of care providers
to achieve symptom resolution. Complex re-
covery patterns were defined as students who
required the services of multiple practitioners
or achieved progress at a rate less than ex-
pected once beginning treatment in relevant
therapy domains.

Clinical outcomes following SLP
intervention

Clinical outcome data following SLP inter-
vention were collected from the student’s in-
dividual file from our university clinic and in-
cluded the following: primary session mea-
surement, academic outcome measure, ther-
apy outcome, and discharge status. The re-
sults of CDM on the clinical outcomes follow-
ing SLP intervention are presented in Table 3.

Primary session measurement

Each session included collecting perfor-
mance data on the student’s use of skills or
concepts taught to manage symptoms and in-
crease function. Session goals in which the
therapeutic approach to treatment included
MSI or ATC involved targeting the students’
fluency and accuracy of the steps to imple-
ment a specific metacognitive strategy or uti-
lize a specific external aid. For example, a con-
sistent session goal across the students using
ATC to manage homework completion (N =
5) targeted the students’ abilities to accurately
input assignment due dates into their paper
or electronic calendars. Session goals for the
student receiving DAT included performance
on the drills and the student’s ability to flu-
ently and accurately implement the steps of
metacognitive strategies integrated with drill-
based attention exercises. Finally, for students
targeting the management of somatic symp-
toms, session goals included targeting the abil-
ity to reflect on trends, triggers, and effective
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techniques for managing symptoms through
the use of symptom logs.

Academic outcome measure

The most common outcome measure uti-
lized to track student’s progress on academic
goals was the use of goal attainment scaling
(GAS; Grant & Ponsford, 2014; Malec, 2001).
The primary advantage of GAS is being able
to scale and measure progress on individu-
alized goals that are important and meaning-
ful to the client by delineating possible lev-
els of progress toward selected goals. Typ-
ically, goal hierarchies are generated with
five equidistant, discrete levels (−2, −1, 0,
+1 and +2) where −1 represents baseline
performance and 0 represents expected im-
provement, with +1 and +2 corresponding to
better than expected improvement and best
possible improvement, and −1 correspond-
ing to less than expected improvement be-
cause they would remain at baseline, and −2
corresponding to much less than expected
improvements. When following specific GAS
procedures, goal hierarchies can be gener-
ated 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 (Krasny-
Pacini et al., 2017). Goal attainment scaling
was used as an outcome measurement for
nine students and encompassed hierarchies
to measure progress on (a) homework com-
pletion (N = 5), (b) attention and retention of
school material (N = 2), and (c) school atten-
dance (N = 1).

The second most common outcome mea-
sures utilized to track student’s progress on
academic goals were rating scales that stu-
dents used to document their use and per-
ceived effectiveness of the targeted strategies
and tools (N = 4) and their academic grades
at the conclusion of treatment (N = 4). Exam-
ples of self-report rating scales included rating
on a scale of 1–5 indicating how often the stu-
dents used their strategies or rating on a scale
of 1–5 indicating how helpful their strategy
was in a specific time frame or situation.

Several other academic outcome measures
(N = 5) were utilized including (a) compar-

ison of pre- and posttest performance on a
reading comprehension test; (b) data from Ap-
ple iOS screen time feature to track weekly,
recreational phone screen time compared
with weekly assignment completion, or (c)
frequency or duration counts for target behav-
iors such as weekly assignments completed,
number of alarms input into phone, or num-
ber of minutes devoted to completing online
school modules.

Therapy outcome

Seven of the nine students utilizing GAS as
an outcome measurement obtained level 0,
the expected level of change, for their de-
sired goal. One student obtained level +1, bet-
ter than expected level, and another student
obtained level +2, best possible outcome.
Supplemental Digital Content Appendix A
(available at: http://links.lww.com/TLD/A70)
shows examples of Goal Attainment Scales for
four students who achieved expected level of
change (level 0) on their goal.

All four students utilizing self-monitoring
of strategies reported independent strategy
use with a positive impact to address their
desired functional goal, which for three of
the students corresponded to retention of lec-
ture material and verbal instructions and for
one student corresponded to increased assign-
ment completion.

All four students measuring outcome by
comparing pre- and posttreatment academic
grades increased their grade point average
(GPA). Students 9 and 13 increased their GPAs
one full point, 1.25–2.25 and 1.83–2.83, re-
spectively. Student 15 increased his GPA 0.53
points from 1.80 to 2.33. Student 10 increased
his GPA 0.34 points from 1.83 to 2.17; how-
ever, he did not consider this increase in GPA
to be enough of an improvement as his goal
was to achieve a GPA of 3.00 or higher by the
end of the academic school year, coinciding
with the conclusion of treatment.

The five students who did not measure
progress on academic goals using GAS
or rating scales utilized a variety of mea-
surements including the following. One
student’s therapy outcome was measured
pre-/postcomparison on the CampusReader
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reading comprehension test (Griffiths,
Sohlberg, Kirk, Fickas, & Biancarosa, 2016),
which showed a 45-point increase on the raw
score of the assessment. Another student’s
therapy outcome was measured by tracking
weekly, recreational screen time, which
displayed a reduction of 2 hr per week of
recreational screen time from the beginning
of treatment to conclusion of treatment. This
reduction in screen time coincided with the
student achieving Level 0 on her GAS goal,
which was to complete 6 of 10 assignments
per week. One student’s therapy outcome
was measured by weekly self-report corrob-
orated by parent of incomplete assignments,
which she decreased from 15 to 0 at the
conclusion of treatment. Another student’s
therapy outcome was measured by tracking
the number of alarms he independently
placed weekly in his phone as reminders to
complete school assignments. The number of
weekly alarms input into his phone increased
from 0 to 17 at the conclusion of treatment.
One student’s therapy outcome was mea-
sured by weekly self-report corroborated by
parent on the number of hours per day he
spent completing online school modules,
which increased from 0 to 3 hr per day at the
time he discontinued treatment.

Discharge status

Of the 15 students presented in the case se-
ries, 11 were discharged following improve-
ment on their academic outcome measure and
reported an increase in grades, assignment
completion, or school attendance. However,
in spite of a positive academic outcome, two
of the three students who did improve on
their academic outcome reported that the in-
creases were not sufficient to meet their GPA
goal; thus, different goals may have been more
helpful for them. One student discontinued
treatment before achieving his therapy goal
or reporting an increase in academic perfor-
mance due to perceived appointment burden
and parent perception that the therapy was
not helpful. Two students achieved their ther-
apy goals but did not report an improvement
in their desired academic performance. One

student self-discharged as she felt that she had
mastered the strategies to increase retention
of lecture material and verbal instructions and
did not need more intervention.

DISCUSSION

This retrospective case series utilized CDM
for the purposes of describing (a) the pro-
files of individuals with prolonged cognitive
symptoms postconcussion referred for SLP
intervention, (b) the specific treatment in-
gredients utilized by SLPs to support ado-
lescent students with prolonged cognitive
symptoms postconcussion, (c) the frequency
and modality of communication between mul-
tidisciplinary concussion management care
providers, and (d) the clinical outcomes fol-
lowing SLP intervention. The second inten-
tion of the case series was to analyze the re-
sults of CDM to develop hypotheses about
potential active treatment components that
could be empirically tested and implemented
in a variety of settings.

The small sample size using descriptive
data prohibits drawing any conclusions about
treatment efficacy or responsivity. However,
the application of CDM to the students re-
ferred for SLP services allowed us to ecologi-
cally explore the characteristics of a sample
of students with PCS and analyze the cor-
responding direct treatments and associated
goals implemented by SLPs within the context
of multidisciplinary community practitioners.
Currently, the literature does not offer direc-
tion to SLPs on the delivery of treatment to
students with PCS outside of theoretical posi-
tion statements on the involvement of SLPs in
concussion management (Brown et al., 2019;
Hardin & Kelly, 2019; Salvatore & Fjordbak,
2011). It is desired that this retrospective case
review will encourage development and eval-
uation of interventions to facilitate students’
return to learn for students with PCS.

Who is at risk for developing PCS?

The population characteristics of this sam-
ple aligned with the literature describing pre-
dictors of PCS. The majority of the students
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presented in the case series had sustained
multiple concussions, reported a history of
anxiety/depression, and reported the pres-
ence of symptoms from multiple symptom
clusters (Broshek et al., 2015; Emery et al.,
2016; Oldenburg, Lundin, Edman, Nygren-de
Boussard, & Bartfai, 2016; Ponsford et al.,
2012; Silverberg & Iverson, 2011). Repeat
concussion has been identified to significantly
impact recovery in animal models, specifically
when the second injury occurs within the
window of recovery of the first injury. This
implies that it may be important to identify
students’ timeline of multiple concussions to
better characterize the potential physiological
impact on the presence and severity of their
symptoms (Belanger, Spiegel, & Vanderploeg,
2010; Prins, Alexander, Giza, & Hovda, 2013;
Prins, Hales, Reger, Giza, & Hovda, 2011).
Preexisting psychological symptoms and to-
tal number of symptoms reported following
the concussion have been identified as pre-
dictors of PCS (Broshek et al., 2015; Foy,
2009; Silverberg & Iverson, 2011; Tator et al.,
2016) underscoring the importance of col-
lecting this information at the time of neu-
ropsychology evaluation or clinical psychol-
ogy evaluation to better identify students at
risk for developing PCS.

Family’s disposition toward their child’s
recovery from concussion has also been
identified as a potential risk factor for the de-
velopment of PCS. An individual’s and family
expectations about symptom trajectory in-
fluence the individual’s selective attention to
and anxiety about the presence of symptoms,
which, in turn, can exacerbate the individ-
ual’s perceived symptom severity and overall
level of anxiety (Mittenberg, DiGiulio, Perrin,
& Bass, 1992). Parents have additionally been
identified to report symptoms or challenges
for their child inconsistent with what the
child self-reports (Barlow, Crawford, Brooks,
Turley, & Mikrogianakis, 2015). The current
case series did not include a measurement of
family disposition that limits an analysis of this
factor. However, given the potential effect
of parent disposition on the development
of PCS, an attempt was made to informally

examine parent disposition in this sample.
The treating SLP and neuropsychologist
retrospectively reviewed the cases and, based
on their clinical interactions, they jointly as-
signed categories of parental attitude toward
the respective child’s symptoms and recov-
ery. Parents identified as Overemphasis were
judged to show misattribution, expectation
for continued symptoms, or appeared overly
focused on symptoms. Parents categorized
as Adaptive demonstrated a disposition that
was perceived as appropriate and aligned
with student symptom presentation. A
categorization of Underemphasis was used
to designate a disposition suggesting that the
parent did not endorse the concussion event
as responsible for prolonged effects, and the
lack of validation negatively impacted the
student’s progress. Although not an objective
measure, it is interesting that eight of 15
parents were retrospectively labeled Overem-
phasis, suggesting that parent misattribution
or expectation of continued symptoms had a
negative impact on the student’s recovery.

What are SLP interventions that should
be further evaluated?

Overall, the findings from the CDM sug-
gested that SLP intervention may be effective
for students experiencing prolonged cogni-
tive symptoms postconcussion using direct
interventions in a one-on-one setting, partic-
ularly MSI and ATC. This finding provides
direction for future research to test the hy-
pothesis that these methods are efficacious in
the PCS student population. Consistent with
the literature, MSI was determined to be the
appropriate intervention for students with
deficits related to attention and executive
functioning as the intervention promotes self-
reflection and self-management (Kennedy &
Coelho, 2005; Kennedy et al., 2008; Sohlberg
& Ledbetter, 2016). Metacognitive strategy
instruction was identified to be a successful
therapeutic approach for the cognitive
targets of attention, working memory, and
self-regulation and such academic goals as
increased retention of verbal instructions and
increased school attendance. Furthermore,
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ATC was the selected intervention to support
students in the skills of planning and time
management (Gillespie, Best, & O’Neill,
2012; Sohlberg & Ledbetter, 2016). Assistive
technology for cognition was implemented
to address cognitive targets of attention,
working memory, and self-regulation and
academic goals including increased retention
of verbal instructions, increased assignment
completion, and improved grades.

What are the key components of
multidisciplinary coordination?

Although the treatment context was a uni-
versity clinic, the SLP interventions could con-
ceivably be delivered in a school system; how-
ever, current barriers to treating prolonged
cognitive effects in schools have been identi-
fied. Such barriers include (a) a general lack
of training on concussion and its effects on
learning during graduate training or through
continuing education opportunities, (b) a lack
of sensitive assessments to properly evaluate
the effects of concussion, and (c) a general
lack of inclusion on the concussion manage-
ment team (Duff, Proctor, & Haley, 2002; Duff
& Stuck, 2015).

The CDM findings further suggested that it
is feasible to coordinate with a variety of dis-
ciplines that are not colocated when there is a
meeting structure and when one practitioner
takes the lead to coordinate communication.
It is interesting to examine some of the pos-
sible effects from having access to multidisci-
plinary coordination. An examination of the
SLP session notes revealed examples of how
the SLP student/supervisor dyad modified and
likely improved treatment on the basis of com-
munication with other professionals. There
were examples of changes in client messag-
ing and client/parent education. For example,
client messaging on headache management
was adjusted on the basis of feedback from
the neurologist (e.g., the neurologist suggest-
ing that the SLP reinforce to the student, “It is
ok if your headache increases a little bit while
studying; it won’t harm you”). An example of
adjusting client/parent education occurred as
a result of communication with the psychol-

ogist to support a student and his parent’s
concerns with his recovery. The psychologist
perceived the parent to be inadvertently un-
dermining therapy as there were unconscious
parental gains in their child being “sick” and
needing to stay home with the parent. Coordi-
nation and communication with the psychol-
ogist allowed all disciplines involved in the
student’s care (SLP, psychologist, neuropsy-
chologist) to reinforce one educational mes-
sage to both the student and the parent on
the expectations of recovery and importance
of returning to a typical school routine.

In the present case series, the pediatric
neuropsychologist took the lead in establish-
ing a meeting and creating a mutual con-
sent to communicate process. In another set-
ting, the lead position could be the SLP or
the school psychologist, both of whom could
conduct an initial cognitive evaluation. The
position that one individual should be iden-
tified to form and lead the team of medical
and school personnel treating a complicated
concussion case is supported in the litera-
ture (Gioia, 2016). Whether multidisciplinary
concussion management occurs in a univer-
sity clinic setting with collaboration between
SLPs and ATs (Knollman-Porter et al., 2014;
Knollman-Porter et al., 2019), in a specialized
university clinic for the treatment of mTBI
(Hardin & Kelly, 2019), or in the K-12 aca-
demic setting with the collaboration of SLPs
and ATs (Dachtyl & Morales, 2017), it is im-
portant to have a designated lead and an es-
tablished treatment structure.

Limitations

This retrospective case series contains lim-
itations. First, although the sample showed
similar profiles to those with PCS described
in the literature, the small sample size of 15
students limits the generalizability of the CDM
findings to the greater population of adoles-
cents experiencing PCS. The small sample
size is further weakened by the convenience
method of sampling in which they enrolled
in the case series. Of the 23 total students
who received services in the university clinic
from the start of enrollment, only 15 provided
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informed consent to use their clinical data.
This discrepancy in which students provided
consent may bias the CDM results, specifically
data related to demographics, SLP treatment,
and outcomes of intervention. Moreover, an
additional 15 students were referred to the
university clinic from the neuropsychologist
during the period of enrollment in the case
series and did not pursue services. Therefore,
the sample consisted of students who both
elected to pursue services in the university
clinic after being referred and willingly pro-
vided informed consent to use their clinical
data for the purpose of this retrospective case
series, potentially biasing the sample.

Second, the CDM methodology utilized in
this study lacks replicability as it was executed
on the basis of the infrastructure of the mul-
tidisciplinary concussion management team.
The authors had the benefit of partnering with
a neuropsychologist who conducts a com-
plete cognitive assessment and acquires a full
background history on all students. This part-
nership allowed for more accessible student
data that may weaken the study’s ability to be
replicated.

Similar to the previous case series con-
ducted by Sohlberg and Ledbetter (2016), the
present case series was limited by the pres-
ence of inconsistency in dosage of treatment,
type of intervention, and outcome measure-
ment across students. The intention was to
use CDM in the present case series to describe
the specific ingredients employed by SLPs to
identify what may contribute to positive func-
tional outcomes for students’ desired goals.
This case series was descriptive only; thus, no
causal claims can be made from the findings
of the CDM. The findings of future studies in-
vestigating the treatment of prolonged cogni-
tive symptoms postconcussion in adolescents
could be strengthened by the isolation of one
specific intervention and outcome measure
and then experimentation through a single
case research design or quasi-experimental
design.

Of note was the utility of GAS to objec-
tively measure levels of progress on therapy
goals. It would have been conceivable, and

more objective, to translate all the different
types of outcome measures into GAS goals,
which would have allowed more comparison
and analysis of goal achievement. For exam-
ple, rather than counting the total number
of weekly assignments completed, a goal hi-
erarchy could be generated with equidistant
levels of progress indicating the total weekly
assignments. The use of GAS goals would al-
low measurement of treatment efficacy for
individually specified goals (for a review of
how to use GAS in research, see Krasny-Pacini
et al., 2017).

Although direct intervention provided by
SLPs appears to demonstrate the potential
to make positive impact on return to learn
for students with ongoing symptoms post-
concussion, it is important to acknowledge
the complexity of these cases. Occasionally,
when goals were not achieved, there were
other factors that prevented a satisfactory out-
come. For example, Student 3 achieved the
goal to learn strategies and utilize ATC that
increased verbal retention of lecture material.
He additionally achieved the functional goal
of identifying settings and activities in which
the use of strategies or ATC would be helpful.
Student 10 achieved the goal of inputting all
assignments into his smartphone calendar
app. However, both Student 3 and Student 10
continued to struggle academically following
discharge from treatment due to ongoing
somatic factors (headache) and psychological
factors (test anxiety) affecting function (abil-
ity to consistently complete assignments on
time).

CONCLUSIONS

The results of this retrospective case
series support the nascent literature that
identifies risk factors for prolonged effects
including previous concussions as well
as premorbid learning and psychological
conditions (Broshek et al., 2015; Emery et al.,
2016; Oldenburg et al., 2016; Ponsford et al.,
2012; Silverberg & Iverson, 2011). The study
also supports the cognitive rehabilitation
literature suggesting that the implementation
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of MSI, ATC, and PE can be effective in
managing functional cognitive impairments
postconcussion. Furthermore, consistent
with the position statement literature, the
case series supports the importance of
multidisciplinary coordination.

The CDM results suggest treatment hy-
potheses that can be empirically tested if
the interventions and systems were procedu-
ralized. Based on our retrospective case se-
ries, we hypothesize that a multicomponent
model of intervention that includes person-
alized cognitive interventions involving MSI
or ATC, embedded with psychoeducational
supports and a mechanism for communica-
tion with other relevant providers, can miti-
gate the prolonged cognitive symptoms post-
concussion and support students to address
desired goals related to academic aims. The
specific treatment ingredients that this CDM
study suggests may be helpful to manualize
and experimentally evaluate including the fol-
lowing: (a) collaborative goal setting process
that identifies challenges and leads to the iden-
tification of measurable academic aims and
therapy approaches with associated session
goals, (b) toolbox with a range of cognitive

strategies and ATC tools that can address the
heterogenous challenges in attention or exec-
utive functions that may be a direct result of
concussion or due to somatic or psychologi-
cal factors affecting cognitive function, (c) a
communication system to share information
with other medical and educational providers
treating the students, and (d) knowledge of
the psychological and somatic factors com-
mon in concussion recovery that translates
into appropriate PE for concussion manage-
ment. Developing a treatment framework that
is sufficiently broad to be adaptable to differ-
ent settings that has prescribed, replicable in-
terventions that can be tested would be the
first step. The authors have begun this effort
to describe a process for selecting goals and
intervention approaches and then manualiz-
ing the psychoeducational, MSI and ATC ap-
proaches. In recognition of the importance
of a communication framework and structure
that can support a multidisciplinary team that
may not be colocated or dedicated to one pop-
ulation, the authors have begun exploring the
use of structured electronic communication
protocols to increase the efficiency and effec-
tiveness of communication.
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