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Sports concussion continues to come under in-
creasing public and scientific scrutiny. Since the
summer of 2009, 10 states have passed sports con-
cussion legislation. Recent efforts by the American
Academy of Neurology have underscored the need
for an updated clinical approach to this injury.1

The concern for chronic neurologic impairment
from playing contact sports is evident.2,3 Research-
ers continue to hunt, without success, for a biome-
chanical model of concussion that can provide a
predictive threshold for injury.4 Currently, there
are no objective diagnostic tests for concussion.
Nonetheless, some sports teams and athletic pro-
grams rely inordinately on the use of abbreviated
neuropsychological testing in an effort to provide
data for clinical decisions.5

In this issue, Galetta et al.6 present the merits of
the King-Devick (K-D) test as a method for identify-
ing athletes with head trauma. The K-D test uses a
simple paradigm that requires less than 2 minutes to
complete, measuring the speed of reading aloud a
series of single-digit numbers from left to right on 3
standardized test cards.7 This small study has several
merits. The authors employed a prospective cohort
study that evaluated an objective outcome measure
with a high degree of test-retest reliability. Those
conducting the test were at least partially blinded to
the occurrence of head trauma between 2 administra-
tions of the test, during which time the subjects un-
derwent 3 rounds of boxing sparring or participated
in a mixed martial arts (MMA) session. Citing these
study characteristics and the significantly slower K-D
test performance seen in subjects with noted head
trauma, the authors suggest that the K-D test is a
reliable method for identifying athletes with head
trauma and is therefore a “strong candidate” for a
rapid sideline screening test for concussion. The au-
thors’ application of an established test for an alto-
gether new clinical purpose represents the type of
creative approach that is needed to move the clinical
science of sports concussion forward.

There are, however, several important limitations
to be considered. The first is common to sports con-
cussion literature: the lack of a diagnostic gold stan-
dard. To the authors’ credit, they did not set out to
study diagnosed concussion, but to evaluate the rela-
tionship between witnessed head trauma and perfor-
mance on a cognitive test. It is a significant
assumption that those who performed poorly on the
K-D test immediately following a sparring session
were concussed. We do not get a sense as to the dura-
tion of any cognitive deficit or symptoms that these
subjects experienced. Longitudinal follow-up would
have helped clarify the injury status of the subjects
with head trauma.

Further limiting this study are the unique quali-
ties of the study population and the nature of the
chosen sports. A population (MMA participants and
boxers) that has almost certainly experienced signifi-
cant prestudy exposure to head trauma may intro-
duce a confounding variable and it is not stated
whether prior history of traumatic brain injury (TBI)
was equivalent between the head trauma and no head
trauma groups. As well, the finding of a decrement in
K-D test performance after 9 minutes of sparring
says very little about how athletes would perform af-
ter 120 minutes of playing football. Given that we
would expect fatigue to have a negative effect on K-D
test results, how do we apply this test to an athlete in
the fourth quarter of a football game?

Additional consideration should also be paid to
the concept of applying appropriate parameters for
baseline testing. The value of baseline testing comes
from providing an objective assessment of brain
function that can be repeated postinjury for the pur-
poses of clinical management. Inherent to this pro-
cess is the concept that the value of the collected data
is dependent on the preinjury and postinjury testing
environments being as similar as possible. In this
case, both trials were performed ringside, but there is
no description of the level of activity around the sub-
jects or of the degree to which other environmental
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factors were controlled. Without taking care to min-
imize possible distractions to the study subject, one
must accept a certain degree of diagnostic uncertainty.
In addition, only the boxers who sustained TBI were
subjected to an additional 15–20 minutes of MACE
testing prior to their postbout K-D test. Could this ad-
ditional testing disproportionately affect their K-D per-
formance? Additional factors such as motivation, sleep
deprivation, medication use, mood, and learning disor-
ders all need to be accounted for before such a tool can
be used for a reliable clinical assessment.

The statistical performance of the K-D test in this
study was impressive. Nonetheless, the above limita-
tions make the results harder to interpret; further, the
findings do not readily generalize to other sports.
Given that the pretrauma test was administered im-
mediately before sparring, we can only assume that
the test is sensitive enough to detect changes in per-
formance over this short time period. Extending this
observation will require additional work: is it reason-
able to perform a baseline K-D test on every player
just prior to every contest? Unfortunately, there are
no data yet to suggest that a preseason K-D test, done
several days to several weeks prior to exposure, would
provide the same level of sensitivity.

The simplicity and speed of the K-D test are com-
pelling. Given the environmental constraints of com-
petitive athletics, the availability of a sensitive and
reliable sideline concussion screening tool with these
characteristics would represent a significant improve-
ment in patient care. While the current study sug-
gests a new use for an established tool, it does not
provide enough evidence to speak to its clinical use-
fulness, nor does the studied population allow for
generalization to other sports. We encourage the au-

thors, and others, to continue investigating the K-D
test as a screening test for sports concussion, but its
routine use as a clinical tool should be approached
with caution at this time.
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