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Abstract

Results

Discussion

Sport-related concussions, particularly in children, are a major public
health concern due to the complexity of the condition and high
prevalence of undiagnosed and/or unreported concussions. The lack of a
standardized sideline assessment tool has contributed to this issue.
Because of this, researchers have further investigated the use of tools
such as the Sport Concussion Assessment Tool, 3rd edition, (SCAT3), as
well as the King-Devick (KD) test of saccades. This was a qualitative
systematic review that sought to determine if the SCAT3 more accurately
diagnosed concussions when used independently or when used in
combination with the KD test in youth athletes. Few studies directly
compared these tools; therefore, more research is warranted. However,
the studies included here support the composite use of the SCAT3 and KD
for improved diagnostic capacity.

Ø Zero studies directly compared the ChildSCAT3 – a version used for
children under 13 years-old – with KD.

Ø The KD test shows promise as an effective tool for the sideline
detection of concussion when used as an adjunct to the SCAT3.
Ø Studies directly comparing the two tests demonstrated a statistically
significant improvement in discriminatory ability (ROC curve) from
68% to 87% for SCAT3 components alone to 97% to 100% when
combined.

Introduction

Summary of Study Results

Concussion: brain tissue damage due to rotational and shear forces that
occur after a bump or blow to the head or body1
Ø 20% of the 1.3 million concussions that
occur each year are sport-related1,2
Ø Highest incidence in American football at
high school and collegiate levels3-5
Short- and long-term sequelae include cognitive, behavioral and
physical problems
Ø Decreased quality of life due to lasting effects on academic
performance, home life, social relationships, and the ability to
participate in physical activities
Ø Can be more severe with undiagnosed or mismanaged concussion6-9
Current methods for sideline diagnosis:
Ø No standardized tool
Ø SCAT3: consensus-driven tool with components that evaluate
symptoms, cognition, balance, coordination10
Ø KD test: 2-minute exercise that evaluates saccades11
Ø Any worsening in performance has demonstrated high
sensitivity and specificity for detecting a concussion

Methods
A literature search was conducted through PubMed, EBSCO, Cochrane
Library, OVID, and Google Scholar in November 2018. A total of five articles
consisting of one cross-sectional study, one pooled and meta-analysis, one
prospective case-control, and two prospective cohort studies were included
based on publication date, full-text availability and sample population. The
study design and results of these articles was then analyzed and compared.

Ø 2 out of 5 studies directly compared the SCAT3 with and without KD,
and demonstrated a statistically significant increase in specificity when
SCAT3 and KD tests were used together
Ø 4 out of 5 studies demonstrated evidence that the KD test has
adequate sensitivity and specificity
Ø Despite varied study design, 5 out of 5 studies concluded that both
the SCAT3 and KD should be recommended for use within a composite
of tests as this significantly increases the capacity for detection.

KD
KD
Sensitivity Specificity

SCAT3
+ KD

Study

Design

SCAT3

KD

Babl et al.
(2016)

Prospective
case-control

S

--

--

--

--

Pooled and
Galetta et al.
meta(2015a)
analysis

--

S

86%

90%

S

Galetta et al. Prospective
cohort
(2015b)

S

S

--

--

S

Oberlander
et al. (2017)

Crosssectional

--

S

--

--

--

Seidman et
al. (2015)

Prospective
cohort

--

S

--

--

--

Key: S = significant; NS = not significant; KD = King-Devick; SCAT3 = Sport Concussion Assessment Tool, 3rd Ed.

Ø While there is growing research on the reliability, sensitivity and
specificity of such a composite test, they are not yet determined.
Strengths:
Ø This qualitative review study supports a composite test
Ø Exposes many gaps in the literature
Limitations:
Ø Few studies directly comparing the two tests
Ø Few studies were included
Ø Study design is highly varied
Ø No reported sensitivity or specificity for a composite
Ø Inherent limitations due to study type – inability to use RCT design
and blinding, inherent convenience bias in sample selection

Conclusions
Ø There is no standardized assessment for the sideline evaluation of
concussions despite research concluding that a composite of tests
should be used.
Ø Despite being consensus-driven, the failure of the SCAT3 to assess
saccades may contribute to misdiagnosed and mismanaged
concussions.

Ø Sensitivity and specificity of a composite tool have yet to be
determined so it is difficult to make steadfast conclusions.
Ø Based on the discriminatory ability and test-retest reliability of
the KD in combination with the SCAT3, it reasonable to
recommend a composite assessment tool.
Ø Further research is warranted to determine the sensitivity,
specificity and discriminatory ability of these tests when used
compositely.
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