Downloaded from http://bjsm.bmj.com/ on May 24, 2017 - Published by group.bmj.com

BJSM Online First, published on May 9, 2017 as 10.1136/bjsports-2017-097492
Consensus statement

The Child Sport Concussion Assessment Tool 5th
Edition (Child SCAT5)
Gavin A Davis,1,2 Laura Purcell,3 Kathryn J Schneider,4,5,6 Keith Owen Yeates,7
Gerard A Gioia,8,9 Vicki Anderson,1 Richard G Ellenbogen,10 Ruben J Echemendia,11
Michael Makdissi,2,12 Allen Sills,13 Grant L Iverson,14 Jiri Dvorak,15 Paul McCrory,2
Willem Meeuwisse,16 Jon Patricios,17,18 Christopher C Giza,19 Jeffrey S Kutcher20
For numbered affiliations see
end of article.
Correspondence to
Professor Gavin A Davis, Suite
53 - Neurosurgery, Cabrini
Medical Centre, Malvern,
Victoria, Australia;
gavin.d avis@me.c om
Accepted 9 January 2017

ABSTRACT
This article presents the Child Sport Concussion
Assessment Tool 5th Edition (Child SCAT5). The
Sport Concussion Assessment Tool was introduced
in 2004, following the 2nd International Conference
on Concussion in Sport in Prague, Czech Republic.
Following the 4th International Consensus Conference,
held in Zurich, Switzerland, in 2012, the SCAT 3rd
edition (Child SCAT3) was developed for children aged
between 5 and12 years. Research to date was reviewed
and synthesised for the 5th International Consensus
Conference on Concussion in Sport in Berlin, Germany,
leading to the current revision of the test, the Child
SCAT5. This article describes the development of the
Child SCAT5.

INTRODUCTION













To cite: Davis GA, Purcell L,
Schneider KJ, et al. Br J
Sports Med Published Online
First: [please include Day
Month Year]. doi:10.1136/
bjsports-2017-097492

The Sport Concussion Assessment Tool (SCAT)
was introduced in 2004, following the 2nd International Conference on Concussion in Sport in
Prague, Czech Republic.1 The aim was to ‘create
a standardised tool that could be used for patient
education as well as for physician assessment of
sports concussion’, by combining eight existing
tools into one. However, the SCAT was not
age-specific and was not appropriate for younger
concussed children. The 3rd International Conference on Concussion in Sport, held in Zurich,
Switzerland, in 2008, introduced the SCAT2 and
recommended its use for athletes aged ≥10 years.2
The 4th International Consensus Conference, held
in Zurich, Switzerland, in 2012, examined the
evidence for the assessment of the child athlete and
determined that a child-specific tool was required.
Thus, the Child SCAT3 was developed for children aged between 5 and 12 years.3 Based on the
available evidence, the Child SCAT3 incorporated
several components that differed from the SCAT3.
First, the Maddocks questions were modified to
include questions more appropriate to children
engaged in both organised and playground sport.
Second, the Symptom Evaluation was changed
from the adult version of the Post-Concussion
Symptom Scale to the Health and Behavior Inventory, which is a validated symptom list for both
child-reported and parent-reported symptoms.4
Third, the Orientation assessment did not include
the time question because most young children
cannot answer this question. Fourth, the Digits
Backwards introduced a two-digit string because

many younger children could not perform this
task with three-digit strings. Fourth, the Months
in Reverse Order was changed to Days of the Week
because many young children could not recite
the months in order. Fifth, the Balance Examination removed the single-leg stance because
many younger children were unable to perform
this task. Finally, Return to School information
was provided for the child athlete. To date, very
few studies have been published using the Child
SCAT3.5–8

METHODS

The 5th International Consensus Conference on
Concussion in Sport, held in Berlin, Germany, in
2016, followed a consensus development process,
which incorporated systematic reviews to address
specific questions, and the results of the reviews
were presented at the meeting in an open forum.
Full methods of the 5th International Consensus
Conference on Concussion in Sport are published
elsewhere.9 Poster abstracts, as well as audience
questions and feedback, were included in the
expert panel’s deliberations following the meeting
in Berlin.
A systematic review of the SCAT3 and Child
SCAT3 was performed10 and the evidence was
synthesised to inform the expert panel convened
to improve these tools. The panel unanimously
agreed that a child-specific version of the SCAT
is required. A subgroup of the Berlin Expert Panel
met on a separate day to develop a revised version
of the tool, the Child SCAT5. The version number
(5) was chosen to align the version number with the
consensus meeting number and, therefore, there is
no Child SCAT4.

RESULTS

Based on the systematic reviews, conference discussions and panel deliberations, we made several
modifications to the Child SCAT3 to create the
Child SCAT5. These modifications are set out in
box 1. The format of the Child SCAT5 is consistent with the SCAT5. The panel sought to minimise
the changes to test elements that have demonstrated validity and are complemented by published
normative data. We modified components that did
not meet these criteria, as needed.
The Child SCAT5 is a tool for evaluating
injured children (aged 5–12 years) suspected
of having suffered concussion and is designed

Davis GA, et al. Br J Sports Med 2017;0:1–3. doi:10.1136/bjsports-2017-097492

Copyright Article author (or their employer) 2017. Produced by BMJ Publishing Group Ltd under licence.

1

Downloaded from http://bjsm.bmj.com/ on May 24, 2017 - Published by group.bmj.com

Consensus statement
Box 1 Modifications of the Child SCAT3 for the Child
SCAT5.
►► The Potential Signs of Concussion Box was replaced with

►►
►►
►►
►►
►►

►►
►►

►►

►►

►►
►►

►►

►►

►►

a ‘Red Flags’ Box in the initial assessment to highlight
the potential of a structural brain injury that may require
neurosurgical intervention.
Declaration that the complete Child SCAT5 cannot be
appropriately completed in less than 10–15 min.
The modified Maddocks questions were removed because of
the questionable reliability and usefulness in young children.
The Symptom Evaluation is recommended to be performed
with the child in a resting state.
Neck pain was added to the list of child-reported and
parent-reported symptoms.
An overall rating of functioning (0-10) has been included for
the Child Report and a rating (0-100) has been included for
the Parent Report.
The Orientation questions were removed because of their
doubtful usefulness in young children.
The Immediate Memory word lists include two additional
five-word lists and optional 10-word lists are provided for
older children in whom a ceiling effect is identified with
the five-word lists. All six versions of the Standardised
Assessment of Concussion word lists are now presented and
they should be administered by choosing one at random for
baseline testing and then using them serially post-injury.
The time at completion of the third trial of the word list is
recorded and the Delayed Recall is not to proceed <5 min
from completion of the Immediate Recall.
Digits Backwards has been modified to include two
additional digit lists and has been formatted to assist with
administration of this test, in which a correct response from
one string length advances to the next string length, but
an incorrect response requires a second trial at the same
string length. Administration of different digit lists should be
randomised at baseline and serially post injury.
The Balance Examination includes the single-leg stance for
children aged 10–12 years.
The Neck Examination and Coordination Examination have
been removed and incorporated into a new section, the
Rapid Neurological Screen (RNS).
The RNS includes assessment of balance and gait, ocular
function, coordination and reading (assesses cognitive
function, cranial nerves [acuity, diplopia], dysphasia,
dysarthria and response time). Younger children who cannot
read are asked to describe what they see in a photograph.
The Return to School information has been modified to
inform the student that prolonged school absence is not
recommended and that appropriate accommodations should
be made, in consultation with the medical team, teachers
and parents/caregivers. The Return to School section includes
a stepwise table that allows for symptom-limited cognitive
activity.13
The Return to Sport information has been modified to inform
the student that a symptom-limited activity programme
should be followed with healthcare professional guidance.13

for use by medical professionals. The SCAT5, for athletes
aged ≥13 years, is published separately.11 A separate tool,
the Concussion Recognition Tool 5, has been developed for
2

non-medically trained individuals for the identification and
immediate management of suspected concussion and is also
published separately.12

DISCUSSION

The Child SCAT5 is consistent with the previous version—it
provides a standardised approach to the evaluation of suspected
concussion that includes measures and methods valid for
detecting sport-related concussion. The Child SCAT5 incorporates changes that address some of the limitations identified in
the systematic review10 and provides additional evaluative tools
(eg, RNS).
The diagnosis of concussion relies on a clinical synthesis of
complex, non-specific and, at times, contradictory information.
Accordingly, only healthcare professionals trained in the assessment and management of sport-related concussion should use
the Child SCAT5. The Child SCAT5 is a tool to assist the qualified health professional with the clinical diagnosis of concussion
and is not designed to be used in isolation to make or exclude the
diagnosis of concussion.
The Child SCAT5 includes comprehensive instructions for
the appropriate administration of the subscales that should
be carefully studied and practised prior to clinical use. Future
research on the reliability and validity of the Child SCAT5 will
inform further improvement of this tool. We note that there are
insufficient data on the use of the Child SCAT in athletes with
disabilities and across different cultures and language groups. We
recommended that a systematic approach be undertaken to translate and culturally adapt the Child SCAT5 into other languages.
The Concussion in Sport Group encourages research; there is a
need for a comprehensive set of norms in both sexes and across
ages, language groups, sports and in people with disabilities.
The Child SCAT5 is available for free, unrestricted distribution for use in childhood sport-related concussion, provided
that no modifications are made to the tool. The development of
the tool is evidence-informed and we encourage its widespread
distribution and use by medical professionals worldwide.
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