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Abstract
Recently, there has been an increased focus in both the media and healthcare environment in the prevention, diagnosis,
management and treatment of concussion and post-concussive syndrome. This increase in clinical concussion identification
provides an opportunity for the profession of occupational therapy to promote itself as a viable option for individuals who
may be experiencing difficulty in everyday occupations secondary to a concussion. Neurological dysfunction resulting from
concussions, although often undetectable in conventional neuroimaging, can have considerable impact on an individual’s
overall participation in everyday life activities. This article outlines common categories of client factors and performance skill
deficits and their impact on occupational performance seen in the post-concussion population. In addition, it proposes the
potential roles of occupational therapy practitioners in the assessment and development of treatment interventions for this
unique population, while highlighting the need for more occupational therapy treatment efficacy research studies addressing
this population.
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Introduction

Recently, there has been an increased focus in both
the media and healthcare environment on the prevention,
diagnosis, management, and treatment of concussion
and post-concussion syndrome [1]. Multiple studies have
indicated the rate of clinical identification of concussions is

rising [2-4]. Currently, up to four million individuals sustain
a concussion annually, with more than ten percent of those
individuals losing consciousness [5]. Concussion is defined
as a brain injury and “a complex pathophysiological process
affecting the brain, induced by biomechanical forces,” [6].
Further criteria for diagnosing concussion include
• Somatic, cognitive and/or emotional symptoms
• Physical signs (i.e. loss of consciousness or amnesia)
• Changes in balance
• Changes in behavior
• Cognitive impairment and
• Changes in sleep pattern [7].
This increase in clinical identification provides an
opportunity for the profession of occupational therapy to
promote itself as a viable option in the recovery process
for individuals experiencing difficulty with everyday
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occupations post-concussion given the complexity of the
concussion diagnosis the trajectory for recovery is difficult
to determine, however it is suggested that approximately
80%-90% of individuals spontaneously recover within
10 to 14days [8]. Particularly concerning to rehabilitation
providers are individuals who have sustained a concussion
and still present with symptoms after this 10 to 14day period
of time. This condition is referred to as post-concussion
syndrome (PCS). Individuals diagnosed with PCS experience
symptoms that continue beyond the aforementioned 1014day recovery period and can experience symptoms months
and even years after the time of initial injury [7,9]. There is
extensive literature outlining that individuals experiencing
PCS often experience neurological dysfunction in the areas of
somatic, cognitive, psychological and affective domains while
simultaneously experiencing symptoms including headaches,
dizziness, difficulty concentrating and depression [10]. More
recently, literature has confirmed neurological dysfunction
in both the visual and vestibular systems causing an overall
increased demand on the sensory system [11-13].

Neurological dysfunction of this magnitude, although
often undetectable in conventional neuroimaging, can have
significant impact on an individual’s overall participation
in everyday occupations. Through the use of diffusion
tensor imaging (DTI), recent research performed by
Mustafi, et al. [4] confirmed that individuals who sustain a
concussion often experience white matter damage in axonal
structure and function. DTI neuroimaging measures water
displacement and movement in the brain along the axonal
white matter tracts [14]. Along with DTI demonstrating
significant sensitivity to identifying axonal damage resulting
from a concussion, significant positive clinical correlations
have been identified with acute concussion symptoms and
functional impairments in everyday occupations [4].

The previously described, often undetectable
neurological brain dysfunction can negatively impact
performance skills and client factors and, ultimately
successful performance in occupations. Performance skills
are goal-directed actions that are observable small units of
engagement in daily life occupations, whereas client factors
are specific capacities, characteristics or beliefs that reside
in the person and then influence performance in occupations
[15]. Occupational therapy is a rehabilitation discipline that
uses therapeutic everyday activities (occupations) for the
purpose of enhancing or enabling successful participation
in roles, habits and routines in home, school, workplace,
community or other settings [15]. This article will outline
some of the more common performance skills, client factors
and areas of occupational performance impacted by PCS and
outline some assessments and treatment interventions that
can be used to address functional limitations in the postconcussion population. The authors believe that promoting

the positive impact that occupational therapy can have
for this specific patient population is synergistic to the
Occupational Therapy Practice Framework’s III (OTPF-III)
overarching statement describing the domain and process
of occupational therapy as achieving health, well-being, and
participation in life through engagement in occupation [15].

Visual Client
Performance

Factors

and

Occupational

PCS commonly manifests into deficits in the visual system,
therefore negatively impacting the client factors of visual
function. Such deficits can directly impact an individual’s
performance skills that are required to successfully engage
in daily occupations. An example of this relationship can be
seen through a significant reduction in the client factor of
visual acuity and its negative impact on the performance skill
of manipulating buttons, consequently affecting occupational
performance in the occupation of dressing. The human visual
system comprises greater than 50% of the brain circuits, and
includes structures that are highly susceptible to injury after
an individual sustains a concussion [16]. This large vision
network involves both efferent and afferent neural interconnections as well as processing from multiple areas of
the brain, including frontal and posterior cerebral cortices,
cranial nerves, and axonal interconnections [17]. Along
with this cortical representation of vision, the cognitive
control of vision, particularly eye movements, requires the
coordination of reflexive and voluntary activity, including
front parietal circuits and subcortical nuclei; both of these
pathways are vulnerable to injury during a concussion [18].
It has been estimated that up to 82% of patients who sustain
a concussion and have PCS will experience some type of
deficits in visual function [11]. These could include functional
visual deficits in monocular and binocular coulometer skills,
accommodative and convergence/divergence dysfunction
along with photosensitivity and visual-vestibular integration.
Specific visual coulometer client factor deficits can be seen
in fixation, pursuits and saccades. Saccades are integral in
accurately providing the brain with the proper visual input
of the letters and words on a page or screen during the task
of reading.
Patients with post-concussion visual function deficits
often report difficulty with the occupation of reading,
including difficulty focusing on words, as well as increased
eyestrain and headache when reading [1]. In addition, many
instrumental activities of daily living (IADLs) are visually
guided, such as reading, writing, computer use, cooking,
cleaning, and driving [19]. Occupational performance
impairments in these types of occupations can have a
devastating impact on quality of life (QOL) and health status
for individuals with PCS. An example of this can be seen in the
findings of a study by Heitger, et al. [20] that found multiple
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significant correlations between eye movement function and
health status, with impaired eye movement function being
negatively correlated with lower QOL and health status
indicators.

Cognitive Client Factors and Occupational
Performance

As previously outlined, individuals with PCS can also
experience impairments in cognitive client factors of
executive function, attention, and memory, which has been
associated with impaired visual saccadic function [21].
The interplay between these cognitive skills and the visual
system cannot be understated. A study by Pearce, et al. [22]
found a statistically greater amount of cognitive deficits
including attention and executive functioning performance
in a group of post-concussion individuals as compared to a
group of non-concussed individuals. As with some other PCS
symptoms, cognitive client factor deficits are often subtle and
yet have a significant impact on occupational performance.
A particular area of impairment within this domain is dualtask occupational performance. Dual-task performance
tends to involve a performance of a mobility activity while
simultaneously performing a cognitive component to this
activity. An example of a common dual-task occupation
includes walking across a street while reading a street sign
on their phone. The dual-task paradigm is highly relevant
with this particular population because most occupations
that they are performing involve simultaneous performance
of cognitive and motor client factors and performance skills
[23].

Sensory Processing Performance Skills and
Occupational Performance

Sensory processing is defined as the ability to rapidly
perceive, integrate, organize and respond to incoming
sensory information [24]. The human body has eight
sensory systems; visual, auditory, tactile, olfactory, gustatory,
vestibular, proprioception, and interception. These eight
sensory systems are considered sensory functions as part of
the client factors domain found in the OTPF-III [15]. Sensory
processing, by which individuals receive, process and
then respond to sensory information can be considered as
performance skills as indicated by the inclusion of processing
skills as performance skills in the OTPF-III [15]. Accurate
sensory processing is critical to adaptive functioning and
successful performance in all aspects of occupations.
Individuals experiencing sensory processing deficits postconcussion can have symptomatology in three different
categories; sensory over-responsively, sensory underresponsively and sensory seeking [25]. The concussion
literature is sparse in regards to this area of occupational
performance challenges relating to post-concussion sensory

processing deficits. Recently, Van Lew, et al. [26] completed
a study demonstrating a greater prevalence of sensory
processing dysfunction in a post-concussion population
as compared to normative data. The results of this study
also indicated some individuals’ experienced challenges in
occupational performance in certain IADLs. This study found
moderate to high negative correlation between the presence
of sensory processing dysfunction levels and independence
in everyday functional activities.
In summary, a concussion, the mildest form of a mild
traumatic brain injury, can result in neuropathology that
can affect areas of client factors and performance skills,
negatively impacting individuals’ everyday successful
engagement in occupations. Many of these impairments go
undiagnosed due to the inability of conventional clinical
neuroimaging to identify specific brain neuropathology [27].
Due to these factors, along with the evolving constellation of
somatic, sensory, cognitive and neurobehavioral symptoms,
concussion is considered to be among the most complex
injuries to diagnose and manage from both a medical and
rehabilitation perspective [6].

Implications for Occupational Therapy Clinical
Practice

Achieving health, well-being, and participation in life
through engagement in occupation is the overarching
statement that describes the domain and process of
occupational therapy in its fullest [15]. Considering the
individualized challenges in occupational performance
that individuals may experience with PCS, the role that
occupational therapy can have is significant and needs to
be further developed and researched in the clinical setting.
The unique paradigm in which occupational therapy
practitioners examine occupational performance and the
individualized and subtle impairments that post-concussion
individuals possess creates opportunities for our profession
to assist these individuals given our professional domain.
Only occupational therapy practitioners focus on the use of
occupations to promote health, well-being and participation
in life. This focus enables occupational therapy practitioners
to assist individuals in achieving their desired outcomes in
everyday occupations that might be negatively impacted
by post-concussion symptomatology. Specifically, the
occupational therapy process involves evaluating individuals
through assessments, providing therapeutic interventions
and targeting intervention outcomes.

Concussion Assessments

Occupational therapists rely on their unique set of activity
analysis skills when evaluating individuals with PCS. Activity
analysis is a process to help the client and occupational

Lew SV and Waskiewicz M. The Role of Occupational Therapy in Concussion Rehabilitation
and Symptom Management. Ann Physiother Occup Ther 2020, 3(3): 000167.

Copyright© Lew SV and Waskiewicz M.

4

Annals of Physiotherapy & Occupational Therapy

therapy practitioner understand the demands of a specific
activity [15]. When used in conjunction with an occupational
profile and analysis of occupational performance, it is
considered to be integral in assisting post-concussion
individuals with identifying challenges in health, well-being,
participation and successful engagement in occupations.
Occupational therapy practitioners analyze the demands of
an activity or occupation to understand specific client factors
and performance skills necessary to successfully engage
in an occupation. Assessing occupational performance
includes an integrated approach examining all relevant
aspects of successful engagement in daily occupations
including performance skills, client factors and the context
or environment in which the occupation is performed.
Considering the subtle and sometimes very individualized
symptomology that post-concussion individuals can present
with, the use of both self-report and performance based
assessments is recommended for this population. For
example, through a detailed self-report occupational profile,
which is a summary of a client’s occupational history and
experiences, pattern of living, interests, values, and needs,
accurate identification of occupational challenges and client
centered outcomes can be explored by the occupational
therapist and client.

Along with engaging post-concussion individuals in
an occupational profile and analysis of their occupational
performance, the use of standardized concussion assessments
can be useful during the occupational therapy evaluation
process. Two very commonly used post-concussion
evaluation tools include the Post-Concussion Symptom Scale
(PCSS) and Sport Concussion Assessment Tool-5 (SCAT-5).
These tools are fairly easy to administer and do not require
any extensive formal training [28]. The SCAT-5 can be used to
obtain baseline information on healthy athletes prior to the
start of a sports season as well as post-injury. Both the PCSC
and the SCAT-5 are standardized assessment tools used to
assess individuals who have sustained either a sports or nonsports related concussion to evaluate a variety of physical,
cognitive, emotional and sleep changes following the injury.
Although these assessments are universal in nature and
can be administered by other health care providers the
information from these assessments can be very valuable in
determining both client factor issues and performance skills
issues during the occupational therapy evaluation process
which can highlight difficulties in everyday occupations. Both
the client factor of vision function, along the performance
skills of sequencing or attending can be screened through
these assessment tools. The two of these assessments have
good levels of psychometric properties including inter-rater
reliability, criterion validity and tool utility [29-31].
There are a variety of standardized assessments that
can be used by occupational therapists to assess visual

function including the Northeastern State University College
of Optometry (NSUCO), Developmental Eye Movements
test (DEM) and the Convergence Insufficiency Symptom
Survey (CISS). These assessments are universal in nature
but can provide excellent levels of assessment of the client
factor of visual function. The NSUCO assesses the quality
of both pursuit and saccadic eye movements while also
taking posture, head movement and direction into account.
Patients are scored looking at their ability, accuracy of the
eyes and movement of both head and body. Difficulty in
these visual client factors of pursuits and saccades can
result in occupational performance difficulty visual guided
occupations. The test requires only minimal language and
cognitive skills and verbal instructions for the tests are
simple [32].

The IADL of reading is a very important occupation
that is often necessary for successful engagement in other
occupations. In order to be successful in baking a cake, an
individual would require the functional visual skills to
read the recipe, find the ingredients on the shelf and carry
out the activity in a safe, successful manner. Reading is a
highly complex integrated occupation that involves both
physiological and psychological processes. The way in
which the eyes move can provide insight into the degrees to
which these processes are functioning. The DEM determines
saccadic eye movement efficiency based on the speed and
accuracy that a series of single digit numbers can be located,
recognized, and verbalized rapidly [33]. The test does not
measure reading, but rather indirectly measures the required
similar eye movements associated with the occupation of
reading. Although it was originally developed for use with
children, it has the potential for identifying the client factor
of visual dysfunction with neurological impairments in
adults [33].
The third standardized visual assessment mentioned, the
CISS, is a validated 15-point questionnaire that was originally
used to assess change in visual symptoms after treatment
for convergence insufficiency. It is a self-report assessment
and recently it’s been used and studied as a screening tool
to detect deficits in visual functions in patients who have
suffered from a concussion [34]. As with the NSUCO and
the DEM, this tool can provide valuable information on the
client factors associated with overall of visual function along
with helping the individual identify post-concussion visual
function symptomology such as blurry vision when reading
or eye strain when looking at computer monitor.

In addition to the previously mentioned vision
assessments occupational therapy based sensory processing
assessments that can be used for the post-concussion
population. These assessments can provide important
information on how individuals are perceiving and processing
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sensory information. These self-report assessments, both
created by a team of occupational therapists, include
the Adult Sensory Profile (ASP) developed by Brown, et
al. [35] and the Adult Sensory Processing Scale (ASPS)
developed by Blanche, et al. [36]. They both examine adult
sensory processing patterns and dysfunction as compared
to normative data. Most importantly, these tools can help
to identify an individual’s sensitivity to certain sensory
information and how they respond or adapt to such sensory
input during everyday occupations.
Finally, a more comprehensive global assessment called
the Canadian Occupational Performance Measure (COPM)
was designed by occupational therapists to detect changes
in the self-perception of an individual’s occupational
performance and satisfaction over time by identifying
problems in performing everyday occupations specifically
Assessment

Occupational Profile

in the areas of self-care, productivity, and leisure [37]. The
COPM is administered in a five step process through the use
of semi-structured interview conducted by the therapist.
Steps include defining the problem, problem weightingonce the specific problems have been identified, rating
the importance of each of these activities on a scale of
1-10, scoring, re-assessment and follow-up [37]. The main
purpose of the measure is to allow occupational therapists
the ability to clearly establish goals based on individual
client perceptions of need and measures change objectively
in specifically defined problem areas. The COPM is a reliable
and valid outcome measure that can be used in a variety of
settings. Use of the COPM with the concussion population
allows the occupational therapist to effectively structure and
focuses the intervention process and provides the client the
opportunity to specify occupational performance areas to
concentrate on throughout the therapy process (Figure 1).
Area Assessed

Detailed self-report summarizing clients occupational history; provides an accurate
identification of occupational challenges and client centered outcomes can be
explored by client and therapist.

Post-Concussion Symptom
Scale (PCSS) Sport Concussion
Assessment Tool-5 (SCAT-5)

Standardized assessments used to evaluate a variety of physical, cognitive, emotional
and sleep changes following either a sports or non-sports related concussion.
Valuable in determining both client factor and performance skills issues during the
occupational therapy evaluation process.

Developmental Eye Movements Test
(DEM)

Standardized assessment used to determine saccadic eye movement efficiency
based on the speed and accuracy that a series of single digit numbers can be located,
recognized and verbalized rapidly. This test does not measure reading.

Northeastern State University
College of Optometry (NSUCO)

Convergence Insufficiency Symptom
Survey (CISS)
Adult Sensory Processing (ASP)
Adult Sensory Processing Scale
(ASPS)

Canadian Occupational Performance
Measure (COPM)

Figure 1: Concussion Assessments.

Standardized assessment used to assess the quality of both pursuit and saccadic eye
movements while taking posture, head movement and direction into account.

A validated 15-point self-report used to provide information on client factors
associated with overall of vision function along with helping individuals identify postconcussion visual function symptomology.

Both of these self-reports identify an individual’s sensitivity to certain sensory
information and how they respond or adapt to this input during everyday occupations.
Designed by occupational therapists to detect changes in the self-perception of an
individual’s occupational performance and satisfaction over time by identifying
problems in performing everyday occupations in specific areas.

OT Interventions

Occupational therapists can use both compensatory
and remedial approaches based on the findings from the
evaluation process in order to successfully allow individuals
to return to their occupations including and not limited
to self-care, home management, sleep, education, work,
play and leisure. Compensatory approaches include
interventions directed at adapting the context or activity

demands to facilitate successful performance whereas
remedial approaches are designed to change client variables
to establish as skill or ability that has not yet developed
or to restore a skill or ability that has been impaired [38].
Interventions follow a recommended progressive general
protocol which builds upon development of skills to achieve
client centered goals. It is always based on the patient’s
deficits, symptoms, goals and occupational performance;
however, since no two concussions or resulting symptoms
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are alike, each treatment plan is tailored and individualized
in order to address the specific needs of each patient.
Based on each individual’s needs, occupational therapy
interventions can focus on visual-vestibular system
rehabilitation, sensory processing re-integration, cognitive
remediation and symptom management education. The use
of remedial and compensatory interventions often requires
significant patient education on home programs to augment
and support therapy interventions.

Vision Function Interventions

An illustration of applying a remedial frame of reference
is providing certain interventions for visual function deficits.
For example, when working on functional pursuits, which
are often required for tracking a moving object such as a
moving vehicle, occupational therapists should focus on
the quality of the eye movements and facilitating full eye
movement range of motion in a dynamic environment, while
remaining symptom free. When providing intervention for
functional saccades, the patient should be instructed to focus
on the rhythm and accuracy of the eye movements while
working from larger to smaller targets, while simultaneously
reducing head movement and increasing challenge to
a dynamic environment all while managing symptoms.
Both pursuits and saccades are client factors associated
with visual function and addressing these in intervention
is paramount to assisting individuals with their desired
treatment outcomes. Meaningful everyday occupations such
as inputting information into an excel spreadsheet, locating
items in the kitchen or grocery store and engagement in meal
planning activities are functional ways of therapeutically
addressing the above mentioned eye movements. Other types
of therapeutic activities that can be used to address visual
function could be letter charts, tracking objects of various
sizes, using reading material of an individual’s interest for
purposes of word cancellation and word finding or crossword
puzzles. The ultimate goal is to remediate some of the vision
function by using the eyes for activities in a repetitive manner
while promoting visual deficit symptom reduction. Once
individuals are able to tolerate these activities consistently,
similar concepts can be applied to address their coulometer
dysfunction and associated symptoms in a more functional
context, such as going to the grocery store to search for
items on a shelf, following a recipe to make a simple meal or
looking up movie times.

Sensory Processing Intervention

A compensatory frame of reference with the PCS population
can be used when individuals with PCS demonstrate sensory
processing deficits. Common sensory processing symptoms
can include over-responsively to movement, environment,
visual and auditory stimulus. A common compensatory

strategy can include using proprioceptive techniques such as
a weighted blanket or weighted clothing which can provide
sensory input to the central nervous system (CNS) thus
possibly reducing CNS over-responsively. Anecdotally, this
technique has been observed to produce a calming feeling
among post-concussion individuals that describe sensory
processing dysfunction thus at times reducing the sensory
over-responsiveness. Other compensatory interventions to
address both visual and auditory sensory over-responsively
include the use of visual and auditory filters to reduce visual
and auditory stimulus during performance in everyday
occupations.

Assistive technology (AT) is a useful form of
compensation when working with this population. The
primary purpose of AT intervention is not remediation
or rehabilitation of impairment, but rather a provision of
hard and soft technologies that enable an individual with a
disability to be functional and independent in activities of
daily living. Occupational therapists introduce and provide
many individuals who are suffering from post-concussion
sensory processing symptomology with functional AT
including tinted overlays for computer and smartphone
screens, blue blocker lenses, and education on computer
software, applications and modifications available. Through
the provision of AT, a wide variety of performance in daily
occupations can be improved including assisting with return
to work and school based occupations.

Cognitive Function Interventions

Using both remediation and compensatory intervention
strategies can helpful in addressing cognitive client factor
deficits especially in the area of executive function. Executive
function is described in the literature as seven specific
cognitive skills including; self-awareness, inhibition, nonverbal working memory, verbal working memory, emotional
self-regulation, and self-motivation and planning and
problem solving. Using compensatory interventions to
address working memory might include teaching individuals
how to use external physical cues such as certain phone
or computers apps, and the use of counters and timers for
tracking time intervals. Other compensatory intervention
strategies may include teaching individuals how to use a
problem solving manual to analyze and break down larger
activities into workable tasks. Using activity analysis by
occupational therapy practitioners can be very helpful when
addressing cognitive function deficits. Occupational therapy
practitioners analyze the demands of an activity or occupation
to understand specific client factors and performance skills
necessary to successfully engage in an occupation. This can
be very beneficial when providing clients with information
and insight especially during cognitive problem solving
activities.
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Cognitive remediation intervention strategies may
include having the client engage in certain board games that
require sustained attention, planning, response inhibition
and working memory. The ultimate goal of this would be
for the client to a transfer some of this learning to other
everyday occupations. Other examples include using certain
cognitive remediation computer programs to challenge the
client in executive function activities. In addition, teaching
clients steps in self-reflection, self-awareness and positive
self-affirmation can positively impact the areas of emotional
self-regulation. For example, applying the concepts of
positive self-affirmation during challenging occupational
performance can allow the self-regulatory system to pause
and reset using a more positive disposition which can result
in improved occupational performance.

When providing occupational interventions to
individuals with PCS, occupational therapy practitioners
should view participation in occupations as a dynamic
process, highlighting the transactional interaction of
the mind, body and spirit [15]. Considering the diverse
and sometimes complicated clinical presentations that
individuals with PCS present, the need for occupational
therapy practitioners to use a holistic and individualized
perspective is paramount when providing interventions.
Using either remediation and/or compensatory intervention
strategies, individualized occupational therapy goals include
reducing post-concussion symptomology that negatively
impacts occupational performance while addressing both
client factor and performance skills that influence such
occupational performance. The successful engagement in
meaningful occupations is crucial to successful occupational
therapy outcomes for individuals with PCS [39,40].

Conclusion

Considering the recent significant increase in the
clinical reporting of concussions along with the significant
societal and individual impact that concussions can have on
individuals, especially when diagnosed with PSC, promoting
the benefits of occupational therapy seems synergistic as it
is related to our professional domain. Individuals suffering
from PSC can exhibit and experience debilitating symptoms
that impact their performance in daily occupations.
Occupational therapy practitioners have a unique base of
knowledge and skills in activity analysis and occupational
remediation and compensation which can have a positive
impact on the rehabilitation of individuals suffering
from PCS. One important factor is to ensure occupational
therapists that provide intervention to individuals with postconcussion syndrome possess the knowledge and clinical
skills necessary for this population.
This can be done by attending continuing education

courses on concussion and post-concussion symptomology
and rehabilitation management along with academic
occupational therapy programs preparing students with
foundational knowledge for this particular population.
Occupational therapy practitioners need to engage with
physicians and other rehabilitation colleagues to outline
the unique skills that we can offer individuals suffering
from post-concussion syndrome. In addition, occupational
therapists should engage in concussion community resources
to highlight how we may be able to assist in symptom
management and QOL interventions for individuals with
post-concussion syndrome. Finally, the field of occupational
therapy should prioritize the development of more
standardized intervention protocols, along with publishing
efficacy studies to ascertain the success of occupational
therapy interventions in this population.
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