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PREAMBLE
The 2017 Concussion in Sport Group (CISG) 

consensus statement is designed to build on the 

principles outlined in the previous statements
1–4

 

and to develop further conceptual understanding 

of sport-related concussion (SRC) using an expert 

consensus-based approach. This document is devel-

oped for physicians and healthcare providers who 

are involved in athlete care, whether at a recre-

ational, elite or professional level. While agree-

ment exists on the principal messages conveyed by 

this document, the authors acknowledge that the 

science of SRC is evolving and therefore individual 

management and return-to-play decisions remain in 

the realm of clinical judgement.

This consensus document reflects the current 

state of knowledge and will need to be modified as 

new knowledge develops. It provides an overview 

of issues that may be of importance to healthcare 

providers involved in the management of SRC. 

This paper should be read in conjunction with the 

systematic reviews and methodology paper that 

accompany it. First and foremost, this document 

is intended to guide clinical practice; however, the 

authors feel that it can also help form the agenda 

for future research relevant to SRC by identifying 

knowledge gaps.

A series of specific clinical questions were devel-

oped as part of the consensus process for the Berlin 

2016 meeting. Each consensus question was the 

subject of a specific formal systematic review, which 

is published concurrently with this summary state-

ment. Readers are directed to these background 

papers in conjunction with this summary statement 

as they provide the context for the issues and include 

the scope of published research, search strategy and 

citations reviewed for each question. This 2017 

consensus statement also summarises each topic 

and recommendations in the context of all five 

CISG meetings (that is, 2001, 2004, 2008, 2012 

as well as 2016). Approximately 60 000 published 

articles were screened by the expert panels for the 

Berlin meeting. The details of the search strategies 

and findings are included in each of the systematic 

reviews.

The details of the conference organisation, meth-

odology of the consensus process, question devel-

opment and selection on expert panellists and 

observers is covered in detail in an accompanying 

paper in this issue.
5
 A full list of scientific committee 

members, expert panellists, authors, observers and 

those who were invited but could not attend are 

detailed is at the end of the summary document. 

The International Committee of Medical Journal 

Editors conflict of interest declaration for all 

authors is provided in Appendix 1.

Readers are encouraged to copy and freely 

distribute this Berlin Consensus Statement on 

Concussion in Sport, the Concussion Recogni-

tion Tool version 5 (CRT5), the Sports Concus-

sion Assessment Tool version 5 (SCAT5) and/or 

the Child SCAT5. None of these are subject to 

copyright restriction, provided they are used in 

their complete format, are not altered in any way, 

not sold for commercial gain or rebranded, not 

converted into a digital format without permission, 

and are cited correctly.

Medical legal considerations
The consensus statement is not intended as a clin-

ical practice guideline or legal standard of care, and 

should not be interpreted as such. This document is 

only a guide, and is of a general nature, consistent 

with the reasonable practice of a healthcare profes-

sional. Individual treatment will depend on the facts 

and circumstances specific to each individual case. 

It is intended that this document will be formally 

reviewed and updated before 31 December 2020.

SRC AND ITS MANAGEMENT
The paper is laid out following the CISG’s 11 ‘R’s 

of SRC management to provide a logical flow of 
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ABSTRACT
Objective To conduct a systematic review of the 
literature regarding assessment and treatment modalities 
in patients with persistent symptoms following sport-
related concussion (SRC).
Data sources We searched Medline, Embase, 
SPORTSDiscus, PsycINFO, CINAHL, Cochrane library 
and ProQuest Dissertation & Theses Global electronic 
databases.
Study eligibility criteria Studies were included if 
they were original research, reported on SRC as the 
primary source of injury, included patients with persistent 
postconcussive symptoms (>10 days) and investigated 
the role of assessment or treatment modalities.
Results Of 3225 articles identified in the preliminary 
search, 25 articles met the inclusion criteria. 11 articles 
were concerned with assessment and 14 articles with 
treatment of persistent symptoms following SRC. There 
were three randomised control trials and one quasi-
experimental study. The remainder consisting of cross-
sectional studies, historical cohorts and case series.
Summary ‘Persistent symptoms’ following SRC can be 
defined as clinical recovery that falls outside expected 
time frames (ie, >10–14 days in adults and >4 weeks in 
children). It does not reflect a single pathophysiological 
entity, but describes a constellation of non-specific post-
traumatic symptoms that may be linked to coexisting 
and/or confounding pathologies. A detailed multimodal 
clinical assessment is required to identify specific primary 
and secondary processes, and treatment should target 
specific pathologies identified. There is preliminary 
evidence supporting the use of symptom-limited aerobic 
exercise, targeted physical therapy and a collaborative 
approach that includes cognitive behavioural therapy. 
Management of patients with persistent symptoms 
is challenging and should occur in a multidisciplinary 
collaborative setting, with healthcare providers with 
experience in SRC.

INTRODUCTION
Historically, patients with sport-related concus-
sion (SRC) have been managed in a uniform 
fashion consisting mostly of physical and cogni-
tive rest followed by a graded return to routine 
training and match play, with the expectation that 
symptoms will spontaneously resolve over time.1–4 
Although this approach results in successful 
return to school and sport in most athletes, an 
important proportion will develop persistent 

postconcussive symptoms. Estimates of the prev-
alence of prolonged recovery following SRC vary 
from approximately 10% to 30%, depending on 
the cohort being investigated and the time frames 
used to define ‘prolonged’.4 5

Persistent symptoms following SRC are a cause 
of significant morbidity and frustration to the 
athlete and pose a management challenge to the 
clinician. While much of the literature to date has 
focused on acute concussion, high-quality evidence 
on the assessment and treatment of individuals 
with persistent symptoms following SRC remains 
limited.

The primary objective of this paper was to conduct 
a systematic review of the literature on assessment 
and treatment modalities in patients with persistent 
symptoms following SRC. The review also provides 
guidelines on the key domains that need to be eval-
uated as part of complete concussion care in the 
context of prolonged recovery and an outline of the 
skills and expertise that are appropriate to assess 
these domains.

METHODS
We addressed the question: What is the best approach 
to investigation and treatment of persistent symp-
toms following SRC? Specifically, we examined what 
are the key domains that need to be evaluated as 
part of complete concussion care in the context of 
prolonged recovery, and what skills and expertise are 
appropriate to assess these domains? The review was 
conducted according to Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines.6 Search terms were initially reviewed by 
the author group to ensure all important concepts 
were captured. The reviewed search terms and 
methods were sent to an expert librarian to ensure 
completeness and accuracy of the search according 
to the PRESS Guideline Statement and the CADTH 
Peer Review Checklist.7

We searched the following electronic databases: 
MEDLINE (OVID), EMBASE (OVID), SPORTS-
Discus (EBSCOhost), PsycINFO (OVID), CINAHL 
(EBSCOhost), Cochrane Database of Systematic 
Reviews (Wiley), Cochrane Central Register of 
Controlled Trials (Wiley) and ProQuest Dissertation 
& Theses Database (ProQuest) (for MEDLINE search 
see online supplementary appendix 1). Appropriate 
MeSH terms and commands were adapted to each 
database. The systematic searches were conducted in 
April 2016 and updated in June 2016.
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ABSTRACT
Objective Systematic review of possible long-term 
effects of sports-related concussion in retired athletes.
Data sources Ten electronic databases.
Study selection Original research; incidence, risk 
factors or causation related to long-term mental health 
or neurological problems; individuals who have suffered 
a concussion; retired athletes as the subjects and 
possible long-term sequelae defined as >10 years after 
the injury.
Data extraction Study population, exposure/outcome 
measures, clinical data, neurological examination 
findings, cognitive assessment, neuroimaging findings 
and neuropathology results. Risk of bias and level of 
evidence were evaluated by two authors.
Results Following review of 3819 studies, 47 met 
inclusion criteria. Some former athletes have depression 
and cognitive deficits later in life, and there is an 
association between these deficits and multiple prior 
concussions. Former athletes are not at increased 
risk for death by suicide (two studies). Former high 
school American football players do not appear to 
be at increased risk for later life neurodegenerative 
diseases (two studies). Some retired professional 
American football players may be at increased risk for 
diminishment in cognitive functioning or mild cognitive 
impairment (several studies), and neurodegenerative 
diseases (one study). Neuroimaging studies show modest 
evidence of macrostructural, microstructural, functional 
and neurochemical changes in some athletes.
Conclusion Multiple concussions appear to be a 
risk factor for cognitive impairment and mental health 
problems in some individuals. More research is needed 
to better understand the prevalence of chronic traumatic 
encephalopathy and other neurological conditions and 
diseases, and the extent to which they are related to 
concussions and/or repetitive neurotrauma sustained in 
sports.

INTRODUCTION
There is tremendous interest in understanding the 
possible long-term effects of concussions sustained 
during a career in sports. It has been believed for 
decades that repetitive neurotrauma sustained in 
boxing is associated with chronic brain damage in 
some former athletes. In case descriptions dating 
back to the 1920s, some long-career boxers have 
been described as having a neurological syndrome 
referred to as ‘punch drunk syndrome’,1 traumatic 
encephalopathy2 dementia pugilistica,3 chronic 

traumatic encephalopathy (CTE)4 and chronic 
progressive traumatic encephalopathy.5 In recent 
years, a number of studies have been conducted 
with former NFL players. There is emerging 
evidence that some retired NFL players have mild 
cognitive impairment,6 7 neuroimaging abnor-
malities8 9 and differences in brain metabolism10 
disproportionate to their age. Autopsy cases of 
former professional football players have revealed 
diverse forms of neuropathology, including immu-
noreactivity for hyperphosphorylated tau (p-tau) 
in a specific pattern (eg, irregularly distributed 
in depths of cortical sulci) in which p-tau is not 
expected to be present through normal ageing 
or in association with frontotemporal dementia 
or Alzheimer’s disease.11 This article represents 
a systematic review of the existing literature on 
possible long-term effects of sport-related concus-
sions, including risk for Alzheimer’s disease and 
CTE.

METHODS
A systematic review was performed to address 
the question of long-term effects of sport-related 
concussion for the 5th International Consensus 
Conference on Concussion in Sport: ‘What is 
the current state of the scientific evidence about 
the prevalence, risk factors, and causation of 
possible long-term sequelae like CTE and other 
neurodegenerative diseases, with respect to sports 
concussion?’ Additional questions addressed 
included (i) what are the definition, clinical 
features and underlying pathophysiology (if 
any) of ‘subconcussive blows’ (ie, subconcussive 
impacts) and (ii) what have we learnt from the 
retired athlete population?’

Search terms and databases
Keywords were selected by agreement of all 
authors and then submitted to a librarian with 
expertise in systematic reviews who developed 
a draft MEDLINE search strategy. This was 
reviewed by a second expert health sciences 
librarian using the CADTH Peer Review Check-
list for Search Strategies according to the PRESS 
2015 Guideline Statement. The draft search 
strategy was revised based on suggestions from 
the PRESS review, and then tested to be sure 
known key studies were retrieved. The MEDLINE 
search (see online supplementary table 1) was 
adapted and translated for all other databases. 
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To download a clean version of the SCAT tools please visit the journal online (http://dx.doi.org/10.1136/bjsports-2017-097506SCAT5)

© Concussion in Sport Group 2017
SCAT5 © Concussion in Sport Group 2017

SCAT5©

WHAT IS THE SCAT5?
The SCAT5 is a standardized tool for evaluating concussions 
designed for use by physicians and licensed healthcare 
professionals1. The SCAT5 cannot be performed correctly 
in less than 10 minutes.

If you are not a physician or licensed healthcare professional, 
please use the Concussion Recognition Tool 5 (CRT5). The 
SCAT5 is to be used for evaluating athletes aged 13 years 
and older. For children aged 12 years or younger, please 
use the Child SCAT5. 

Preseason SCAT5 baseline testing can be useful for 
interpreting post-injury test scores, but is not required for 
that purpose.Detailed instructions for use of the SCAT5 are 
provided on page 7. Please read through these instructions 
carefully before testing the athlete. Brief verbal instructions 
for each test are given in italics. The only equipment required 
for the tester is a watch or timer.

This tool may be freely copied in its current form for dis-
tribution to individuals, teams, groups and organizations. 
It should not be altered in any way, re-branded or sold for 
commercial gain. Any revision, translation or reproduction 
in a digital form requires specific approval by the Concus-
sion in Sport Group.

Recognise and Remove
A head impact by either a direct blow or indirect transmission 
of force can be associated with a serious and potentially fatal 
brain injury. If there are significant concerns, including any 
of the red flags listed in Box 1, then activation of emergency 
procedures and urgent transport to the nearest hospital 
should be arranged.

Patient details

Name:  

DOB:  

Address:  

ID number:  

Examiner:  

Date of Injury:        Time:  

Key points

• Any athlete with suspected concussion should be REMOVED 
FROM PLAY, medically assessed and monitored for 
deterioration. No athlete diagnosed with concussion 
should be returned to play on the day of injury.

• If an athlete is suspected of having a concussion and 
medical personnel are not immediately available, the 
athlete should be referred to a medical facility for urgent 
assessment.

• Athletes with suspected concussion should not drink 
alcohol, use recreational drugs and should not drive a motor 
vehicle until cleared to do so by a medical professional.

• Concussion signs and symptoms evolve over time and it 
is important to consider repeat evaluation in the assess-
ment of concussion.

• The diagnosis of a concussion is a clinical judgment, 
made by a medical professional. The SCAT5 should NOT 
be used by itself to make, or exclude, the diagnosis of 
concussion. An athlete may have a concussion even if 
their SCAT5 is “normal”.

Remember:

• The basic principles of first aid (danger, response, airway, 
breathing, circulation) should be followed.

• Do not attempt to move the athlete (other than that required 
for airway management) unless trained to do so.

• Assessment for a spinal cord injury is a critical part of the 
initial on-field assessment.

• Do not remove a helmet or any other equipment unless 
trained to do so safely.

SPORT CONCUSSION ASSESSMENT TOOL — 5TH EDITION
DEVELOPED BY THE CONCUSSION IN SPORT GROUP
FOR USE BY MEDICAL PROFESSIONALS ONLY

supported by

1

 BJSM Online First, published on April 26, 2017 as 10.1136/bjsports-2017-097506SCAT5

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

Brødtekst, niveau et 

On field

First days

First weeks

112?

Play on?

Symptom development?

Symptom control

Rehab

The first seconds

Dial 112 in case of…
Consciousness 
Confusion 
Cramps and paralysis 
Hypoesthesia (numbness etc) 
Suspected fractures 
Pulsating or massive bleeding

On field

First days

First weeks

112?

Play on?

Symptom development?

Symptom control

Rehab

Keep playing?

YES / MAYBE

NO

STOP PLAYING (!!) ➔ REFER TO QUALIFIED HCP

WAIT UNTIL NEXT BREAK AND RE-TEST

POSSIBLY SYMPTOMS ➔ FOLLOW

NO SYMPTOMS ➔ CONTINUE TO PLAY

IS THE PLAYER AFFECTED BY A BLOW TO THE HEAD?

YES / MAYBE

On field

First days

First weeks

112?

Play on?

Symptom development?

Symptom control

Rehab

• Lying motionless on the playing surface  
• Slow to get up after a direct or indirect hit to the head 
• Disorientation or confusion, or an inability to 

respond appropriately to questions  
• Blank or vacant look  
• Balance, gait difficulties, motor incoordination, 

stumbling, slow movements  
• Facial injury after head trauma 

On field

First days

First weeks

112?

Play on?

Symptom development?

Symptom control

Rehab

Objective signs of concussion include…



After the match or training session

On field

First days

First weeks

112?

Play on?

Symptom development?

Symptom control

Rehab

Full assessment including SCAT5

PATIENT EDUCATION

Share prognosis (full and partial)

Provide relevant treatment

Share a plan for the first days

MOST concussions are benign
After an acute phase most people will return-to-
sport without any sequelae or permanent injures.

Don’t say BRAIN DAMAGE if 
your not sure
Most concussions are more like a sprained 
ankle than a broken bone!

Provide support to the player
Invisible disabilities are hard to tackle and 
your players will need your support to 
legalise signs and symptoms, and to 
provide feedback on progress.

Provide a prognosis
All Registred International Sports 
Physiotherapist (RISPT) or Sports 
Physiotherapist with a Danish exam can assess 
a concussed player and provide a prognosis.

Information, education and support
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Headache

Insomnia
Low concentration

Dizziness

Easy to tears
Pins & needles

'in a glass jar'
Phonophobia

Affected motor skills

Nausea

Photophobia

Forgetfulness

Neck pains

Affected balance

Low mood

Fatigue

Affected vision

Mood swings
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symptomer

Week(s)Hours DaysMinutes

Example:  
Prognosis and normal signs 
and symptoms after a 
concussion

SÅDAN GØR DU HVIS NOGEN SLÅR HOVEDET

Komplet 
undersøgelse 
og evaluering

Behandlings- og 
Return-to-play 
plan (individuel)

Løbende 
vurdering af 
symptomer

Undervisning

EFTER DU HAR BREMSET, BEDØMT OG BESLUTTET:
© 2017 Morten Høgh

RING 112 
ved følgende

JA / MÅSKE

NEJ

STOP SPIL ➔ SEND TIL LÆGE / FYS

VENT TIL NÆSTE PAUSE OG SPØRG IGEN

MISTANKE OM GENER ➔ SE

INGEN GENER ➔ SPIL

FØLER SPILLEREN SIG PÅVIRKET AF SLAGET?

JA / MÅSKE

Ligger ubevægelig på jorden 
Længe om at komme op efter slag mod hovedet  
Desorienteret eller forvirret  
Ude af stand til at besvare spørgsmål ordentligt  
Blankt eller fjernt blik

SYNLIGE TEGN PÅ (MULIG) HJERNERYSTELSE

Balance- eller gangbesvær  
Ukoordinerede bevægelser 
Snublende, langsomme, besværede bevægelser 
Ansigtsskader efter hovedtraume 

BREMS
STOP AKTIVITET

BEDØM
VURDER SYMPTOMER

BESLUT
SKAL SPILLEREN TIL LÆGE/FYS? 
RINGE 114? 
RINGE 112?

Bevidstløshed 

Tiltagende forvirring 
Kramper eller lammelser 

Føleforstyrrelser 

Mistanke om brud på rygsøjlen 
Kraftige blødninger o.lign.

Danish guidelines as infographic on 

www.sportshjernerystelse.dk



HVERDAGS-AKTIVITET 
INKLUSIV SKOLE/JOB  
(ALT DER IKKE ØGER 

SYMPTOMERNE)

LÆSE, HØRE MUSIK, SE 
TV, SKÆRMTID

FULD BELASTNING I 
HVERDAGEN 

(ARBEJDE/SKOLE)

FLERE TRÆNINGSPAS / 
KORTERE TID MELLEM 

TRÆNINGER

KLARMELDING FRA 
SUNDHEDSSTAB

KAMP, STÆVNER MV.

FULD AKTIVITET UDEN 
BEKYMRINGER OM 

EVT. GENSKADE

DELTAGE FULDT UD 
SOM 'EN DEL AF 

HOLDET'

INGEN SYMPTOMER 
UANSET TYPE ELLER 

MÆNGDE AF TRÆNING

TRÆNING UDEN 
BEGRÆNSNINGER

EVT. KOMPLEKSE 
TEKNIKKER OG 
STRATEGISKE 

OPGAVER

OPSTART AF STYRKE 
TRÆNING

TRÆNING SAMMEN 
MED HOLDET MEN 

UDEN FYSISK KONTAKT

FYSISK AKTIVITET, DER 
IKKE INVOLVERER EN 

RISIKO FOR AT SLÅ  
HOVEDET

MODERAT PULS-
TRÆNING 

(FX CYKLING/
SVØMNING)

ØGE BELASTNING LET 
SÅ PULSEN STIGER EN 

SMULE

gå/cykle

sportsrelateret træning

Teknisk træning

hvile og normal hverdag

Ubegrænset træning

Tilbage til sport

24-48 TIMER TYPISK 10-14 DAGE

Symptomerne efter hjernerystelse er ikke farlige i sig selv; det betyder, at  belastning, der 
ikke gør symptomerne værre er ok i alle faser. Hver fase nedenfor tager mindst 24 timer, 
og man kan gå videre, når man har været symptomfri i et døgn.

Det er meget individuelt, hvad man kan og ikke kan, og der kommer ikke noget 
godt ud af at provokere symptomerne. Ved forværring går man et 
skridt ned af trappen i ét døgn, før man vender tilbage til 
aktiviteten, der provokerede symptomerne.

HJERNERYSTELSE

© 2017 Morten Høgh

HVIS SYMPTOMERNE BLIVER VÆRRE (ELLER IKKE BEDRES), SKAL MAN SØGE LÆGE

Increase daily activities 
Focus; avoid provoking symptoms

Return to handball  
Focus; remain asymptomatic in ADL 
and during/after training

Add complex training sessions 
Focus; technical skills (cognitive and 
motor)

Unrestricted training  
No specific focus  

Match  
Evaluation and new baseline

On field

First days

First weeks

112?

Play on?

Symptom development?

Symptom control

Rehab

Maintain activities of daily living 
Focus; avoid provoking symptoms
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