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The History and Culture of Sport-Related Concussion  
 Concussion has historically been an accepted part of contact and collision 

sport 
 In the past, it was given little consideration beyond the immediate effect on 

the performance of the team 
 There was a strong culture of playing on with concussion as a measure of 

resilience and commitment 
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The History and Culture of Concussion 
 “Getting knocked out during those days wasn’t an issue, it was an 

opportunity to prove to your teammates that you were made of the right 
stuff, worthy of the jersey” 
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The History and Culture of Concussion 
 NFL $1 billion no fault settlement 
 Covers up to 20,000 players over the next 65 years 
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5th Consensus Conference on Concussion in Sport, Berlin October 2016 
 Start with > 60 questions  
 Delphi process to reduce to 12 questions 
 Systematic review of each question  

 59,309 papers screened 
 750 papers included (1.7%) via PRISMA process 

 60 minute session on each question  
 2 x 5 minute presentations of key research  
 25 minute presentation of systematic review 
 25 minute open discussion  

 Several weeks of synthesis afterwards  
 
 
 

 
 

“if in doubt, sit them out” www.concussioninsport.gov.au 
Br J Sports Med. 2017 Apr 26. pii: bjsports-2017-097699. doi: 10.1136/bjsports-2017-097699 



Background Key Information 
 Concussion is a sub-type of mild traumatic brain injury 

 Results in the rapid onset of short-lived impairment of neurological function that 
resolves spontaneously 

 Concussion is common 
 1.6 – 3.0 million cases per year in USA 
 Approximately 100,000 cases per year in Australia 
 Only 1:10 cases go to hospital 
 1000 cases per year at ED, RCH Melbourne 

 Concussion is not a ‘bespoke medical condition for over-paid professional 
athletes’, it is a public health issue 
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Clinical considerations 
 Concussion is difficult to diagnose, even for experienced medical 

practitioners familiar with this condition 
 There is no blood test or medical imaging scan which can reliably diagnose 

concussion 
 Concussion cases often present after the fact, with a suggestive history, 

possibly some symptoms and almost never any objective signs 
 Premature RTP places individual at risk of further concussion or other 

injuries 
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Clinical considerations 
 Clinical indicators can be subtle 

 Difficulty concentrating 
 Emotional lability 
 Sensitivity to light 
 Blank or vacant stare 
 Not themselves 

 Suspecting concussion or being aware of the possibility of concussion is 
critical to athlete safety and welfare 

 Direct force to the head is not required 
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Diagnosis 
 Diagnosis is via a combination of history, physical examination and (sideline) 

clinical testing 
 The most widely accepted clinical tool for use by doctors is the Sport 

Concussion Assessment Tool version 5 (SCAT5) 
 Computer-based cognitive tests contribute to assessment 
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Monitoring post-concussion 
 Concussion is an evolving injury 
 An individual can appear unaffected or mildly affected initially, and may 

then deteriorate over the subsequent hours or days 
 No return to sport until cleared by a medical practitioner 
 The problem is, initially, we don’t know it is concussion 
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Children and concussion 
 There is strong and reproducible research indicating that adolescents take 

longer than adults to recover from concussion 
 The vast majority of adult concussions resolve over 10 – 14 days without 

need for intervention 
 Recent studies suggest that as many as 50% of concussed children have 

persisting symptoms at 14 days 
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Children and concussion 
 There is strong and reproducible research indicating that adolescents take 

longer than adults to recover from concussion 
 Prolonged concussion in adults =  > 2 weeks 
 Prolonged concussion in adolescents = > 4 weeks 
 AIS-AMA CISPS takes a more  

conservative approach to  
children and adolescents than  
some sporting codes 
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Long term effects 
 Chronic traumatic 

encephalopathy (CTE) 
 An accumulation of abnormal 

hyperphosphorylated tau (p-tau) in 
neurons and astroglia distributed 
around small blood vessels at the 
depths of cortical sulci and in an 
irregular pattern 

 Can only be definitively diagnosed 
by post-mortem examination of 
brain tissue 
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Long term effects 
 NFL settlement has focused public 

attention on potential long term 
consequences 

 Brain bank: slices of brain + video of 
concussion = great Hollywood, but 
not great science 
 
 
 
 

“if in doubt, sit them out” www.concussioninsport.gov.au 



Long term effects 
 Case series of ex-footballers with 

pathological changes of CTE  
 Brains donated by 202 deceased 

American football players 
 CTE neuropathologically diagnosed 

in 177/202 (87%) players across all 
levels 

 110/111 (99%) former National 
Football League players (99%) 
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Long term effects 
 Research into possible links between concussion and chronic traumatic 

encephalopathy (CTE) 
 Poorly designed studies, based on a series of case reports 
 No longitudinal studies 
 No control of confounding variables (alcohol abuse, drug abuse, family history, mental 

illness etc) 
 Small numbers 
 Selection bias +++ 
 Mostly out of one research centre 
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Long term effects 
 Boston research group 

 “This is a highly skewed population” 
 “We can’t say from this sample whether the  

rate of CTE in pro players is 1 percent or what;  
we have no idea” 

 Questioning the science has become politically 
incorrect 

 Questioning the science makes one a ‘CTE-denier’ 
 McKee JAMA interview: http://jamanetwork.com/learning/video-player/14591368  
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Long term effects – to be clear: 
 There is no such thing as a ‘good concussion’ 
 AIS & AMA are not saying that there are no long term effects, but the 

quality of evidence (for a causative link) to date is poor 
 Properly designed, long term prospective epidemiological studies are 

required, controlling for confounding variables 
 The vast majority of individuals who suffer concussion go on to live normal, 

healthy and fulfilling lives 
 The best way to care for the (immediate and long term) health of athletes is 

to take concussion seriously, treat each case carefully and be conservative 
with RTP 
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Community concern 
 There is growing concern in the Australian community regarding concussion 

 Parents are concerned about the safety of their children 
 Events in the USA have elevated concern  

regarding long-term effects 
 NSOs and schools are concerned about safety,  

litigation and financial ramifications 
 Parents, coaches, teachers and medical  

practitioners feel uncertain about how to  
recognise and manage concussion 
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Changing the concussion culture 
 Advances in Australian sport over past decade, but still a long way to go 
 Need contact sport role models telling children that “it is okay to say you 

are not okay” 
 

 
 

“if in doubt, sit them out” www.concussioninsport.gov.au 



New recommendations for on-field situations 
 Immediate and permanent removal from sport 

 Loss of consciousness  
 No protective action in fall 
 Seizure  
 Confusion, disorientation  
 Memory impairment  
 Balance disturbance  
 Athlete reports new or progressive  

concussion symptoms  
 Dazed, blank/vacant stare 
 Behavioural change 
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Changing the concussion culture 
 NFL 

 2004 – > 50% concussed players returned to contact training within 1 day 
 2013 – independent neurologist at every match 
 2015 – ‘No go’ criteria for immediate and permanent removal 
 2017 – Concussed players not allowed to play for at least 6 days 
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Changing the concussion culture 
 AFL 

 20 minute window to assess concussion 
 Doctor access to all video footage 
 Player rest for 10 minutes – then SCAT5 
 No return if any suggestion of concussion 
 Graduated RTP protocol 
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Changing the concussion culture 
 World Rugby 

 No RTP if concussion can not be excluded 
 HIA1: During match, use of video 
 HIA2: After match 
 HIA3: 48 hours after concussion 
 2002: Of those players subsequently diagnosed 

with concussion, 56% RTP same day 
 2015/16: No player diagnosed with concussion  

RTP < 6 days 
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A variety of positions on concussion 
 Not all codes differentiate  

management of child  
concussions from management  
of adult concussion 
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How do we manage acute concussion? 
 Institute normal first aid principles, including spinal care 
 Remove from play if any suspicion of concussion 
 No RTP unless a medical practitioner is onsite and can exclude concussion 
 SCAT5 / neurological assessment or transfer for medical assessment 
 Ensure 

 Supervision 
 No driving 
 No alcohol, aspirin, NSAIDS, opiates, sedatives 
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Red flags 
 Neck pain 
 Increasing confusion or irritability 
 Repeated vomiting 
 Seizure or convulsion 
 Weakness or tingling/burning in the arms or legs 
 Deteriorating conscious state 
 Severe or increasing headache 
 Unusual behavioural change 
 Visual or hearing disturbance 

“if in doubt, sit them out” www.concussioninsport.gov.au 



How do we safely manage return to sport? 
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Deliberate 
physical & 

cognitive rest 
24-48 hours 

Light aerobic 
activity 

(until symptom 
free) 

Basic sport-specific 
drills which are  

non-contact.  
No head impact 

More complex sport-specific drills 
which are non-contact.  

No head impact. 
May add resistance training  

Return to full 
contact 
training 

Medical review 
before return to 

full contact training 

Return to full 
contact 

competition 



How do we safely manage return to sport? 
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Deliberate 
physical & 

cognitive rest 
24-48 hours 

Light aerobic 
activity 

(until symptom 
free) 

Basic sport-specific 
drills which are  

non-contact.  
No head impact 

More complex sport-specific drills 
which are non-contact.  

No head impact. 
May add resistance training  

Return to full 
contact 
training 

Medical review 
before return to 

full contact training 

Return to full 
contact 

competition 

CHILDREN  
18 YEARS AND UNDER 

RETURN TO 
LEARN 

MINIMUM 14 DAYS 
SYMPTOM FREE 



Why did AIS & AMA create a Position Statement? 
 A high degree of public concern about concussion in sport 

 Particularly in relation to children  
 A paucity of accessible, accurate information on concussion 
 Perception of lack of consistency in diagnosis and management of 

concussion 
 Perception that sport-specific concussion policies may be written from a 

position of conflict  
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Website 
 Tools for recognition by non-medically trained individuals - CRT5  
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Website 
 Tools for diagnosis by medical practitioners - SCAT5  
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Concussion in Sport Position Statement 
 Recognition & management algorithms 

 Non-medical, on-field  
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Concussion in Sport Position Statement 
 Recognition & management algorithms 

 Non-medical, off-field  
 Return to learn guidelines 
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Concussion in Sport Position Statement 
 Recognition & management algorithms 

 Medical, on-field  
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Concussion in Sport Position Statement 
 Recognition & management algorithms 

 Medical, off-field  
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Concussion in Sport Position Statement 
 Return to sport algorithm - Adults 
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Concussion in Sport Position Statement 
 Return to sport algorithm – Children 

 Return to learn before physical activity 
 14 days symptom free before return to 

contact activities 
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Key best practice messages for concussion management 
 If in (any) doubt, sit them out 
 24 - 48 hours of deliberate rest 
 Return to moderate activity as long as it doesn’t exacerbate concussion symptoms 
 Stepwise progression through increasing levels of physical activity 
 Final medical clearance before return to full contact 
 More cautious RTP in children and adolescents (18 years and under) – 14 days 

symptom free 
 Well-designed, properly controlled, prospective epidemiological studies are 

required to explore effects of concussion on long term neurological function 
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