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Concussion Management in Urgent
Care: A Primer for Implementation

Urgent message: Sports-related concussions are particularly dangerous injuries due to
their complex nature and difficulties associated with diagnostic and return-to-play
decisions. Some of the most commonly employed assessment tools have been shown
to be unreliable, leading to misdiagnoses. Guidelines for selecting more effective
concussion assessment instruments and the use of such tests in urgent care settings are
here suggested as an optimal framework for improved care.
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Introduction

illions of adults, adolescents, and children participate
I\/Iin sport-related activities that place them at risk for

concussion. Among those who are injured in this
way, the majority experience mild symptoms. Currently,
the instruments that are most commonly used to assess
sport-related concussions have been shown to be highly
problematic with respect to reliability and validity,
resulting in inaccurate diagnostic and return-to-play
decisions. Here, we present tests that may be more effec-
tive, along with basic guidelines for selecting better con-
cussion assessment instruments.

Each year, an estimated 38 million children and ado-
lescents participate in organized sports in the United
States; an additional 170 million adults participate in
physical activities including sports. Many of these activ-
ities are associated with an increased risk of injury. One
form of sports-related injury that has been the target of
increased scrutiny is concussion, sometimes referred to
as a traumatic brain injury (TBI). Approximately 1.7 mil-
lion people seek medical attention for TBI every year in
the United States, and approximately 75% of these
injuries are considered mild in nature. These figures are
in keeping with CDC estimates that between 1.6 and 3.8
million concussions occur in sports and recreational

? )

activities annually. Moreover, among children, injuries
associated with participation in sports and recreational
activities account for 21% of all traumatic brain injuries.!
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Various guidelines that define the nature of a concus-
sion have been published, with no single agreed-upon
definition (eg, CDC; Veterans Affairs/Department of
Defense Clinical Practice Guidelines; American Congress
of Rehabilitation Medicine). However, what is common
to all definitions is that the injury is induced from a direct
or indirect impact to the head, face, neck, or elsewhere.

Concussed individuals can present with a wide range
of clinical signs, including behavioral changes (eg, dizzi-
ness, change in gait, balance problems, loss of conscious-
ness); cognitive changes (eg, slowed reaction times,
amnesia, feeling “in a fog”); sleep disturbance (eg,
drowsiness or inability to sleep); somatic symptoms (eg,
headaches); and/or emotional symptoms (eg, irritability,
emotional lability). In many instances, milder forms of
concussion (also referred to as mild traumatic brain
injuries, or mTBIs) result in normal or “unremarkable”
brain imaging, despite the reporting of subjective symp-
toms. Consequently, the known incidence of mTBIs
likely underestimates the actual incidence of mTBIs
because many individuals fail to seek medical care. This
may be especially true when the symptoms appear to
resolve or are less pronounced. A particularly dangerous
aspect of concussions is that they compound, meaning
that mild concussions, if untreated or otherwise ignored,
can quickly and suddenly escalate with reinjury into cat-
egorically more serious and threatening conditions.

Because of the nature of recreational sports, a signif-
icant number of these activities (and the resulting
injuries) occur in the evenings and on weekends when
doctors’ offices are closed. This means that if the injured
party chooses to seek medical attention, the viable
options are the ED and urgent care. It is here proposed
that a formal triage model is the best way to address con-
cussions, such that the injured party or a third party can
be used to determine when an ED visit is in order. ED
visits are indicated when the more severe concussion
symptoms are present, such as nausea, vomiting, loss of
consciousness, balance problems/dizziness, confusion,
light sensitivity, and pupil-size asymmetry. However, if
a head injury occurs and the above-noted symptoms are
not present, then there is still a need to evaluate the
injured party for more subtle symptoms. The urgent care
environment is best suited for this task.

The challenge is to establish best practices in urgent
care that can detect subtle symptoms, increase the accu-
racy of return-to-play decisions, and interface with spe-
cialists (eg, neurology and neuropsychology) and
general practitioners as needed. To accomplish this goal,
urgent care facilities need to be equipped with the tools

34 JUCMThe Journal of Urgent Care Medicine | June 2018

necessary to provide a thorough, sensitive, yet efficient
screening assessment. In these next sections, we will out-
line what should constitute best practices.

Current Limitations

Concussions affect numerous brain functions, including
both neurocognitive processes and motor control. Fail-
ure to assess either of these domains will weaken the
sensitivity of any assessment. Therefore, it is important
to measure neurocognitive and neuromotor functioning
with the best instruments available.

To select the best measures to support diagnostic deci-
sions, it is important to consider: 1) reliability, which is
the consistency of a test, and 2) validity, meaning the
extent to which the test measures what it is supposed to
measure.

Reliability and validity are related because a test can
only be valid if it is first shown to be reliable. As an illus-
tration, imagine you have a blood pressure measure on
a healthy patient that provides the following readings
three times over the span of 10 minutes; 120/80, 90/40,
and 175/145. Assuming the machine was used correctly,
the data suggest that the machine is producing incon-
sistent (ie, unreliable) blood pressure readings. Impor-
tantly, when reliability is poor, the values do not
accurately inform us of the individual’s BP (ie, no valid-
ity). Moreover, when a test has low test-retest reliability,
as would be the case in this illustration, knowing their
score at one point in time (eg, 120/80) would not pro-
vide any information about what their score might be
the next time it is measured (potentially ranging from
90/40 to 175/145). Thus, the measure is not clinically
useful, as one would not intervene or make clinical deci-
sions based on these unreliable estimates of blood pres-
sure. The same is true for any test purporting to assess
the consequences of a head injury.

ImPACT and SCAT
It is important to evaluate some of the most commonly
used measures to assess sports concussions today. The two
most prevalent tests used in recent years are the Immedi-
ate Post-Concussion Assessment and Cognitive Test
(ImPACT) and the Sport Concussion Assessment Tool
(SCAT). The ImPACT and SCAT test batteries have been
instrumental in contributing to the greater standardiza-
tion in concussion assessments, in that they introduced
and proliferated methods for the measurement of multi-
ple domains when concussions are suspected.

The cognitive and motor tests that are employed in
these batteries are not fully appropriate for evaluating
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the functions impaired in concussion; as a result, they
have been shown to have disturbingly poor reliability
and validity. For example, ImPACT is highly variable in
terms of its reliability, as most studies found values well
below 0.7, which is considered the minimum accepted
value for an assessment instrument. (Reliability coeffi-
cients range from 0, meaning no association between
the two scores, and 1.0, meaning a perfect correspon-
dence between repeated measurements). Moreover,
some reviews have found the test-retest reliability to be
as low as .15 to .22, indicating that an individual could
take the test on two separate occasions and obtain
widely differing scores. This would essentially make it
impossible to know if the variation in scores reflects con-
cussive symptoms in an injured individual or is simply
due to the fluctuations of an unreliable measurement.

Poor reliability also undermines validity, which is
likely why ImPACT scores do not effectively predict per-
formance on other well-validated instruments assessing
the same cognitive functions ImPACT is purported to
measure.? Additionally, ImPACT scores have been
shown to not relate to, indicate, or account for concus-
sion history.* Critically, InPACT has very high misclas-
sification rates, as anywhere from 1 in 4 to almost 1 in
2 healthy individuals are misclassified as concussed.>
Cases in which ImPACT shows concussed individuals to
not have symptoms have also been documented, with
even more problematic outcomes. Indeed, the danger
of relying on insensitive, unreliable methods to monitor
concussion and recovery was illustrated in the case of
Kenny Bui,® who died in 2015 after being cleared to play
football just weeks after suffering a concussion. The
same Wall Street Journal article also highlights a recent
large-scale, 3-year longitudinal study tracking 28,000
athletes showing that many individuals are similarly
being returned to play prematurely based on what
appears to be inaccurate information from ImPACT.
Given these problems, it is not surprising that medical
researchers have concluded that ImPACT is not suffi-
ciently accurate to support important medical decisions,
including timing for return-to-play.”

The SCAT is slightly better than ImPACT with respect
to reliability, but even its values might be deemed unac-
ceptable. In a recent study examining 164 healthy pro-
fessional athletes, the Standardized Assessment of
Concussion component of the SCAT3, which ostensibly
measures orientation, immediate memory, concentra-
tion, and delayed recall, obtained an overall reliability
score of .34, with some subcomponents yielding values
as low as .03.8
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In the same study, the motor control, balance, and
gait tests of the SCAT3 were found to all exhibit reliabil-
ity scores of less than .25. To understand the cost asso-
ciated with having suboptimal reliability, consider that
the SCAT3 is only sensitive enough to reliably detect
concussion at 24 hours, but not after 8 and 15 days’®
(similar limitations have been documented for
ImPACT®). Thus, sensitivity is limited to 24-hours
postinjury, when symptoms are most pronounced, and
much less so when symptoms are subtle. This questions
SCAT’s usefulness in cases of mild head injuries, which
can be less pronounced symptomatically, but are
nonetheless important to diagnose for reasons discussed
already, as well as in the case of any return-to-play deci-
sions made more than a few days after injury. Indeed,
concussion symptoms and risk of re-injury are known
to last weeks, and in some cases, months after the initial
trauma, during which time the SCAT is ineffective in
reliably assessing symptoms.

To the credit of their developers, ImPACT and SCAT
were innovative in their inclusion of multiple domain
testing. Unfortunately, this also compounds problems
associated with assessment reliability. When reliability
is low, increasing the number of domains tested actually
increases the chance of a misdiagnosis. The reason for
this is that including more indices in the battery with
low reliability causes over-representation of poor quality
(ie, inaccurate or irrelevant) tests and under-representa-
tion of good quality measures. Consider the data shown
in Figure 1, which illustrates how low reliability results
in increasing levels of misclassification with each addi-
tional test. As an example, when tests have reliability
values of 0.2, then the use of just five tests will result in
a false positive rate of approximately 40%. However,
when reliability is high (eg, 0.9), then even the use of 10
tests results in false positive misclassifications of less
than 20%.

Because research shows that some of the most com-
monly used tests are not sufficient for accurate concus-
sion diagnoses, medical professionals should consider
other more reliable and validated tests—and, ideally,
tests that can also be used as reimbursable events in
urgent care settings.

Best Practices

Precise measurements of executive abilities such as atten-
tion, distractibility, and mental stamina are critical to
detecting signs of neurocognitive consequences of con-
cussion. Some of the more useful types of tests are those
that are sensitive to subtle cognitive symptoms, such as
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sustained attention and concentration. For example,
trail-making tasks can be used to assess attention and
task-switching ability; the Wisconsin Card Sorting Test
can examine impulsivity and feedback processing; and
the Psychomotor Vigilance Task can measure sustained
attention, alertness, and psychomotor skills.

Computerized continuous performance tests can be
especially useful in that they not only assess similar cog-
nitive domains, but they can do so in an automated
manner to minimize the reliance on the test adminis-
tration experience of the doctor. Such well-validated
tools provide information regarding abilities and func-
tions that are known to be impaired by mTBI. Impor-
tantly, research indicates that tests measuring these
types of functions are extremely reliable, sensitive to the
presence of a concussion, capture remediation curves in
adolescents with TBI, and are associated with improved
scores as a function of time following mild head
trauma.'? Thus, these tests can more reliably and accu-
rately assess the cognitive aspects of concussion as part
of a well-constructed assessment battery.

Although all concussed athletes face their own brain
and body disruptions, concussions often impair visual-
vestibular feedback and sensory-motor control (ie, neu-
romotor functioning). Neuromotor functioning that
supports postural control can be assessed in the form of
a balance test or a simple gait analysis. As an illustration,
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gait functioning is not only an important behavioral
consequence of a concussion, but also sensitive for
informing return-to-play decisions.

For example, the NIH 4-meter gait test consistently
yields some of the highest reliability coefficients of any
test, with values of 0.97.13 Individuals with concussions
have shorter stride length and slower gait velocity rela-
tive to normal controls, and gait effects have been
shown to be remarkably reliable and durable over
time.!# The 4-meter gait test has proven to be remark-
ably reliable, and while it only measures one domain,
gait speed is readily and demonstrably indicative of the
impairment associated with concussion and mTBI. As a
result, when paired with other reliable neurocognitive
measures, the 4-meter gait test could prove to be an
invaluable part of an updated, more accurate concussion
protocol.

Conclusion

Concussions are among the most dangerous and func-
tionally impactful types of traumatic injuries, and they
are occurring with increased frequency. Concussions
without major symptoms (mTBIs) often go undetected
and will compound with reinjury. Importantly, urgent
care facilities are uniquely positioned to contribute to
the more effective management of concussions because
they are accessible (long hours of operation), they have
medical professionals who are in a better position to
make such decisions (as opposed to parents or coaches),
and they have access to professional-grade instruments
(eg, neuropsychological tests) that can support decision
making.

Indeed, this approach can reflect a favorable step for-
ward for all parties involved, as the patients get a higher
level of care and the doctors can be reimbursed (eg,
billing code 96118 for neuropsychological testing by an
MD) for conducting best practices.

Importantly, these best practices would serve to
increase the likelihood that those experiencing subtle
mTBI symptoms are identified, medically followed, and
referred out to specialists when indicated. Indeed, doc-
tors in urgent care setting can establish a referral net-
work of neurologists and neuropsychologists that can
be used when more extensive testing is indicated and/or
when neurocognitive rehabilitation is needed. This can
occur when a patient is shown to score in the problem-
atic range on some of the neurobehavioral and/or neu-
romotor tests administered in the urgent care setting or
when symptoms persist, suggesting the need for more
proactive interventions.
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Although some exemplars are herein reviewed, the
most important implication of these guidelines is the
value of considering the reliability of any selected assess-
ment tool, especially when using multiple assessment
tools. Moreover, by understanding the importance of
multiple domain testing and selecting tests that are reli-
able within each domain, better assessment batteries can
be selected to support diagnostic and return-to-play
decisions. With this understanding of constructs such
as reliability and validity, more accurate decisions can
be made in the diagnosis and treatment of concussions,
thereby creating a safer environment for those experi-
encing such injuries. M
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