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CONCUSSION TOOLS?



Sport Concussion Assessment Tool 
(SCAT5)



Symptom score    <4 symptoms (<6)  

Cognitive score (SAC) >25/30

Balance Score* >25/30

Hanninen T, et al. Sport Concussion Assessment Tool: Interpreting day-of-injury scores in professional ice hockey players. 2018. Journal of Science and Medicine in 
Sport, 21(8), 794-9.
Zimmer A, Marcinak J, Hibyan S, Webbe F. Normative values of major SCAT2 and SCAT3 components for a college athlete population. 2014. Applied 
Neuropsychology, 22(2).





Head Injury 
Event / Crash

Assess for ‘HIGH RISK’ 
features*

Signs, symptoms or 
clinical concern of  
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YES
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doctor 
present

YES (remove/rest)

NO

Unstable or 
deterioration

Field Medics

Discharge +
General advice

*HEAD INJURY HIGH RISK 
FEATURES:

- Significant head/neck trauma
- Seizure
- Skull fracture
- Persistent nausea/vomiting
- Disorientation lasting 

>30mins
- Inability to speak/swallow
- Clear fluid leaking from 

nose/ears
- Inability to walk/ride in 

straight line

Written referral 
indicating need for 

concussion 
assessment is 

required
(to accompany patient)
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nearest hospital 
(or appropriate 
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Primary and 
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Urgent 
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doctor required
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Using MTBNZ ‘Concussion Assessment Pocketcard’

See ‘Figure 2’ 
for formal 
concussion 
assessment 

protocol

Figure 1: Overall head injury process



Dr Kim Hurst, MTBNZ, 2016



Head Injury 
Event / Crash

Assess for ‘HIGH RISK’ 
features*

Signs, symptoms or 
clinical concern of  

concussion?

YES

NO

On-site 
doctor 
present

YES (remove/rest)

NO

Unstable or 
deterioration

Field Medics

Discharge +
General advice

*HEAD INJURY HIGH RISK 
FEATURES:

- Significant head/neck trauma
- Seizure
- Skull fracture
- Persistent nausea/vomiting
- Disorientation lasting 

>30mins
- Inability to speak/swallow
- Clear fluid leaking from 

nose/ears
- Inability to walk/ride in 

straight line

Written referral 
indicating need for 

concussion 
assessment is 

required
(to accompany patient)

Figure 1: Overall head injury process

Stable

URGENT 
ambulance 
transfer to 

nearest hospital 
(or appropriate 
medical facility)

Primary and 
secondary 
survey by 

doctor

NO

YES

Urgent 
assessment by 

doctor required
(assess need for 

ambulance transfer 
OR self-transport)

Using MTBNZ ‘Concussion Assessment Pocketcard’

See ‘Figure 2’ 
for formal 
concussion 
assessment 

protocol



Clinical Diagnosis

History
Examination

SCAT
+/- second opinion



Concussion Assessment by 
DOCTOR

Concussion
LIKELY

Concussion
UNLIKELY

POSSIBLE
Concussion*

Discharge +
General advice

REMOVE + REST
24 hour review

REMOVE + REST
GRTA plan

“Concussion is a clinical diagnosis”

- Primary/secondary survey
- Detailed history (incl. collateral / 

video)
- Apply MTBNZ criteria

- Definite signs/symptoms
- “Subjective” signs/symptoms

- SCAT assessment
- +/- second opinion

Head Injury 
Event / Crash

Field medic assesses 
need for concussion 

assessment
(see ‘Figure 1’)

(or self presentation)

Figure 2: Head injury assessment by doctor with outcomes



But doc, when 
can I ride again?



 

 

Concussion - Graduated Return to Activity (GRTA) Plan 
 
Athletes cannot return to activity or competition on the day of injury.  
 
In the days following a concussion athletes follow a step by step return to activity plan. 
This plan is the same for all athletes. Progression depends on symptoms. In order to allow 
time for adequate recovery the minimum period of stand down from racing is 6 days. 
 
This recovery period is important to reduce the risk of another concussion, avoid injury 
to another part of the body (potential 60% increase), and to prevent long term 
complications. These can all result in much longer enforced breaks from competition. 
Sports performance is also affected by a concussion – athletes cannot perform at their 
normal level while concussed. 
 
Each stage of the GRTA is at least 24 hours long. An athlete should only progress once 
they can complete a given stage and have been symptom free for 24 hours. If symptoms 
re-occur, then athletes should rest until they resolve and resume the program at the 
previous asymptomatic stage. E.g. Develop headache when attempting stage 4, rest until 
symptoms stop, return to stage 3 for a further 24 hours before attempting stage 4 again. 
 
Stage Return to Activity Stage Functional Exercise Objective 
1 No activity Complete physical and mental rest. No 

exertion, including prolonged use of 
technology. Avoid phones, computers, TV. 

Recovery 

2 Indoor (stationary trainer) 
riding 

Light exercise riding at less than 70% of 
maximum heart rate for a short duration. 
Avoid rollers as balance may be impaired. 

Increase heart rate 

3 Riding on road/non technical 
trails 

Avoid riding that poses a risk of increased 
head injury. 

Add movement 

4 Riding on road/non technical 
trails incorporating hills and/or 
higher intensity riding 

Progression to add more 
intensity/increase heart rate. 

Add intensity of exercise 

5 Riding on more technical 
terrain 

Progression to adding more mentally and 
physically challenging riding. 

Movement, co-
ordination, cognitive 
load. Restore confidence. 

6 Return to full riding/racing Normal pre-injury riding Full return to riding 
Fig 1. GRTA plan from MTBNZ Concussion Awareness Policy, 2016 
 

A doctor or physio can help guide the return to play process. If symptoms are ongoing 
after 10 days athletes should seek a review with a doctor, ideally with experience in 
sports concussion management. 
 
Further information: 

 

 

 
Guidance based on 4th International Consensus Statement on Concussion in Sport (2012) and associated SCAT3 protocols 

• Simple

• Step by step

• When to seek further assistance

• Written (patient +1)

Return to Activity Advice



Aids a tricky diagnosis

Consistent and repeatable

Directs patient to appropriate care

Potentially enhances compliance

(Using an evidenced based process – SCAT5)

(Provides more useful information e.g. modifiers, different phenotypes)

Benefits of standardised approach
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INJURY/ILLNESS 2019 2018

Suspected fracture (excluding spine) 30 23

Abrasion requiring dressing 29 32

Sprain 14 17

Contusion/bruising 12 25

Concussion 10 16
Minor head injury – no concussion 9 11

Suspected spinal fracture 6 2

Laceration requiring closure (sutures or steri-strips) 5 8

Suspected significant chest or abdominal injury 2 4

Allergic reaction 2 0

Dislocation 1 2

Serious traumatic brain injury  1 1

Eye injury 1 0

Headache (non-traumatic) 1 0

Palpitations 1 0

TOTAL injuries/illnesses seen 124 141



CONCUSSION ASSESSMENTS

• 29 of 940 athletes were assessed for 
concussion at an on-site medical tent by 
a doctor 

• 16/29 (56%) diagnosed with likely 
concussion (1.7% of competitors).



Concussion Assessment 
by DOCTOR

Concussion
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Concussion
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Concussion*

DISCHARGE +
General advice

REMOVE + REST
24-48 hour 

review

REMOVE + REST
GRTA plan

“Concussion is a clinical diagnosis”

- Detailed history 
- including collateral / video

- Apply MTBNZ criteria
- Objective and Subjective 

signs/symptoms
- SCAT assessment
- +/- second opinion
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(see ‘Figure 1’)
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CASE 1:  EXHAUSTION + ENVIRONMENTAL FACTORS

• 28yo female, Enduro race – 7 hours riding with 7 timed stages

SCAT 5: Exhausted! 48 hour review: ‘Asymptomatic’
• Symptom score 15                 

• Cognition (SAC) 23/30            All normal

• Balance (BESS) 5 errors         

• Outcome: Concussion UNLIKELY - Cleared to race other events



OTHER FACTORS CAN 
AFFECT SYMPTOMS
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CASE 2:  ADDITIONAL SIGNIFICANT INJURIES 

• 16 yo male, Downhill practice
• Significant crash with sore shoulder ++ and multiple abrasions

(Later diagnosed as having clavicle fracture)

• SCAT 5: Pain++ 48 hour review: Asymptomatic 

• Symptom score 11           

• Cognition (SAC) 27/30      All normal

• Balance (BESS) N/A due to injury   

• Outcome: Concussion UNLIKELY – unable to continue due to clavicle 
fracture



TAKE HOME MESSAGES…

- Concussion assessments can be enhanced with a standardised approach, it 
makes the process consistent/reproducible/reliable

- Taking the patient ‘on a journey’ through assessment can help understanding 
and acceptance of a diagnosis

- A 24 – 48 hour review helped in difficult diagnoses (?GP review)

- SCAT is a tool validated in athlete populations and can be applied without a 
baseline result

- Could New Zealand ED’s benefit from an ED-CAT?



Further reading:
Consensus statement on concussion in sport 
https://bjsm.bmj.com/content/bjsports/early/2017/04/26/bjsports-2017-
097699.full.pdf

SCAT5 form (downloadable)
https://bjsm.bmj.com/content/bjsports/early/2017/04/26/bjsports-2017-
097506SCAT5.full.pdf

Concussion syndromes
http://concussioncorps.org/wp-content/uploads/2013/11/Ellis-Brain-Injury-
2015.pdf

Concussion phenotypes
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5615260/pdf/brainsci-07-
00119.pdf

https://bjsm.bmj.com/content/bjsports/early/2017/04/26/bjsports-2017-097699.full.pdf
https://bjsm.bmj.com/content/bjsports/early/2017/04/26/bjsports-2017-097506SCAT5.full.pdf
http://concussioncorps.org/wp-content/uploads/2013/11/Ellis-Brain-Injury-2015.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5615260/pdf/brainsci-07-00119.pdf


Questions? 
Comments?
tom@ascentmedical.co.nz
ben@ascentmedical.co.nz 


