
The role of assessment 
tools and other  
evidence-based strategies
SHREYA McLEOD BAppSc(Physio)(Hons), MHSc(Manip&SportsPhysio), GCHE 

PRASHANT JHALA BPhys, MSportsPhysio, GCHPE, GCSP

Sport-related concussion is a common sporting 
injury induced by biomechanical forces. It results  
in transient impairment of neurological function 
that typically resolves spontaneously but can  
be prolonged in some individuals. Differentiating 
concussion from structural head injuries and other 
serious pathologies is essential. Evidence-based 
strategies can guide decision-making when 
assessing and managing an athlete with possible 
sport-related concussion.

Sport-related concussion (SRC) is a common athletic injury, 
with an estimated incidence of 18 concussions per  
1000 athlete-hours in contact and collision sports.1-3 In 

the United States, between 1.6 and 3.8 million sport-related 
traumatic brain injuries occur each year, most of which  
are concussions.4 Published estimates of the incidence of  
concussion, which represent hospital data, likely underestimate 
the true burden because a large proportion of individuals do 
not seek any medical attention.5

In recent years, SRC has received a high level of attention in 
the mainstream media and sports medicine literature, which is 
in large part due to discussion about the long-term brain health 
of former athletes and its association with contact, combat and 
collision sports.6 While the potential relationship between sports 
exposure and long-term brain health is debated, it is clear that 
SRC can cause significant morbidity in the first few weeks  
to months following injury.6 Medical practitioners may be  
the primary point of contact immediately after injury. More 
commonly, however, athletes will seek medical care for ongoing 
symptoms or for a medical clearance to return to sport in the 
week(s) following injury. 

Evidence-based strategies can guide decision making. This 
article summarises current assessment and treatment strategies 
and provides an overview of some of the modifying factors 
that contribute to the incidence and severity of SRC. Useful 
resources are available to guide assessment and management 
of SRC; some of these are listed in the Box. Pharmaceutical 
management of head injury is not covered in this article.

What is sport-related concussion?
The definition of SRC was updated by the 2017 Concussion in 
Sport Group (CISG) in the fifth Consensus Statement on 
Concussion in Sport.7 The common features of SRC can be 
summarised as follows:
•	 a direct blow to the head or neck or indirect trauma 

anywhere on the body with a force transmitted to the head
•	 rapid (over seconds to minutes) or delayed (over minutes  

to hours) presentation of symptoms and signs, typically 
with spontaneous resolution

•	 negative findings on standard neuroimaging (CT or MRI), 
reflecting a functional rather than structural injury

•	 a range of clinical features, frequently (but not always) 
occurring without loss of consciousness or post-traumatic 
amnesia, and stepwise resolution.
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Initial assessment
The diagnosis of SRC has evolved substan-
tially over the past few decades; however, 
its immediate and accurate recognition  
in a clinical setting remains a challenge.7,8 
To date, there is no defined magnitude of 
impact that can identify when a concussion 
has occurred, nor any currently validated 
biomarker for making a diagnosis.9,10 

Rather, SRC is diagnosed clinically based 
on the observed mechanism of injury, signs 
and self-reported symptoms.11 Overt signs, 
such as loss of consciousness, ataxia, tonic 
posturing or post-traumatic seizures, are 
uncommon but immediately diagnostic 
of a concussion or more substantive brain 
injury and should result in instant removal 

of the athlete from the field of play.8,12  
Covert signs, such as a blank or vacant 
stare or quickly-resolving motor incoor-
dination,  are often harder to identify, 
particularly in amateur sport settings. 
Signs of SRC may be brief and resolved 
completely by the time the player is 
assessed by a medical team on-field.13  
Furthermore, players may experience 
symptoms only, and fail to report them  
to the attending practitioner. Symptoms 
may present immediately or evolve over 
time, usually within the first 24 hours.14 
The most commonly reported symptom 
of concussion is headache; other symp-
toms may include dizziness, fatigue, 
memory loss, concentration difficulties, 
insomnia, neck pain, irritability, visual 
disturbances and feeling ‘in a fog’.15-17

The CISG has developed tools for the 
diagnostic evaluation of individuals who 
are suspected of having sustained an SRC, 
which were updated in 2017 and are freely 
available online (Box). These include the 
fifth edition of the standardised Sport 
Concussion Assessment Tool (SCAT5) 
and a separate tool for athletes aged 5 to 
12 years, the Child SCAT5, which accounts 

for developmental differences in this age 
group.18,19 Key elements of assessment 
tools, recommended to be interpreted by 
medical professionals, are summarised in 
the Table.18-20 The SCAT5 has good clinical 
application over the first three to five days 
after SRC.8,21 An important component 
of the initial screening and subsequent 
medical examination process is to ensure 
the absence of any life-threatening trauma, 
such as intracranial injuries, spinal cord 
lesions, cervical spine fractures or other 
red flags, which necessitates emergency 
hospital management. Red flags that are 
suggestive of these conditions are listed 
in the Table above.

It should be noted that both the 
SCAT5 and Child SCAT5 are designed 
as early screening tools and do not replace 
a comprehensive clinical examination.18 
A final diagnosis of a concussion may  
be based on the observed signs on the 
field, athlete-reported symptomatology, 
definable differences in SCAT5 perfor-
mance or the medical practitioner’s  
clinical examination, if the neurological 
disturbance cannot be explained by any 
other or more serious pathology.22 

SPORT-RELATED CONCUSSION:  
USEFUL RESOURCES

Concussion in Sport Group (CISG)
Sport Concussion Assessment Tool 5 
(SCAT5)
https://bjsm.bmj.com/content/
bjsports/early/2017/04/26/bjsports-
2017-097506SCAT5.full.pdf

Child Sport Concussion Assessment Tool 5 
(Child SCAT5) – athletes aged 5 to 12 years
https://bjsm.bmj.com/content/
bjsports/early/2017/04/28/bjsports-
2017-097492childscat5.full.pdf

Concussion Recognition Tool 5 (CRT5)  
(for non-medical personnel)	
https://bjsm.bmj.com/content/51/ 
11/872

Concussion in Sport Australia*
https://www.concussioninsport.gov.au

For athletes
https://www.concussioninsport.gov.au/
athlete

For parents and teachers
https://www.concussioninsport.gov.au/
parents_and_teachers

For coaches and support staff
www.concussioninsport.gov.au/
coaches_and_support_staff

For medical practitioners
https://www.concussioninsport.gov.au/
medical_practitioners

* Includes the Concussion in Sport Australia Position 
Statement, which incorporates a chart for on-field 
management (for medical practitioners) and off-field 
management (for emergency departments and 
medical clinics), and CISG tools.

TABLE. KEY ELEMENTS OF INITIAL ASSESSMENT TOOLS18-20

On-field assessment (immediate)
•	 Systemic evaluation: airway, breathing, circulation; 

level of consciousness (Glasgow Coma Scale or  
AVPU scale (alert, verbal, pain, unresponsiveness)

•	 Recognition and recording of observable signs  
(e.g. lying motionless, motor incoordination,  
seizures, tonic posturing, fall with no protective  
action, blank or vacant look)

•	 Evaluation for red flags (see Box at right):
	– if any red flags, immediate removal from the  
field, further urgent medical attention needed

	– if cleared of red flags, focused neurological  
examination of mental status should be  
considered (e.g. memory assessment using  
Maddocks questions in adults)

Off-field assessment
•	 Detailed history
•	 Symptom evaluation, using the 22-item Post-Concussion Symptom Scale (adult) or  

21-item Health and Behaviour Inventory (child)
•	 Cognitive screening, using the Standardised Assessment of Concussion (adult or 

child version)
•	 Neurological screen, including cervical spine assessment and balance examination 

(modified Balance Error Scoring System)

RED FLAGS 

•	 Neck pain or tenderness
•	 Double vision
•	 Weakness or tingling/

burning in arms or legs
•	 Severe or increasing 

headache
•	 Seizure or convulsion
•	 Loss of consciousness
•	 Deteriorating conscious 

state
•	 Vomiting
•	 Increasingly restless, 

agitated or combative
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Initial steps in assessment are summa-
rised in Figure 1.

The CISG has developed a separate tool, 
the Concussion Recognition Tool 5 
(CRT5), for use by non-medically trained 
individuals such as parents, coaches,  
players, officials, sports administrators 
and teachers.23 The CRT5 is designed to 
assist in recognising suspected concussion 
in children, adolescents and adults and  
to provide information about initial  
management, including removal from  
the field of play.23 In the absence of 
life-threatening trauma or red flags, any 
athlete who is suspected of having a con-
cussion should not be left unsupervised 
and should be referred to a medical  
professional for further assessment.20

If SRC is suspected by on-field health-
care staff or match officials and  
if there are no medical staff on-site to 

determine otherwise, the athlete cannot 
return to play that day.20 In community 
level sport, where medical personnel and 
sideline injury surveillance (including 
video footage of the incident) are not 
available, it is not possible to adequately 
evaluate an athlete to determine if they 
have not suffered SRC and are then able 
to return to the field of play. In this 
instance, it is best to remove the athlete 
from the field of play (following the steps 
outlined above) and seek medical 
attention.

At the professional and some semi- 
professional levels of sport, there are Head 
Injury Assessment (HIA) protocols set 
up. If an athlete is returned to play fol-
lowing an HIA, further monitoring over 
a 24- to 48-hour period is recommended 
and mandated in nearly every sport 
worldwide that has an HIA protocol.24 

These protocols usually involve reviewing 
video footage of the incident, if available, 
which can provide information pertain-
ing to the mechanism of injury and acute 
signs (e.g. loss of consciousness, motor 
incoordination, seizures) and a series  
of medical assessments over the next 24 
to 48 hours to confirm or eliminate a 
suspected concussion.25

The Concussion in Sport Australia  
Position Statement, which was updated in 
2019, is a useful resource with information 
developed for medical practitioners as well 
as for other personnel.26 The Statement 
includes practical guidance for on-field and 
off-field assessment and management of 
athletes with suspected concussion and is 
available online (https://www.sportaus.gov.
au/__data/assets/pdf_file/0005/683501/
February_2019_-_Concussion_Position_
Statement_AC.pdf). 

Post-acute assessment
The primary goals of post-acute assess-
ment of an athlete following a concussion 
are to guide management, educate the 
athlete about their recovery and to reduce 
the extent and duration of morbidity.27 
Although estimating an individual’s 
prognosis is not easy, the number and 
severity of initial symptoms are the best 
predictors of length of recovery after 
SRC.20,28 A low level of symptoms (≤7 on 
the Post-Concussion Symptom Scale)  on 
the first day after injury is considered a 
favourable prognostic indicator.7,28 A 
history of SRC is a risk factor for future 
SRC.29 In some athletes, multiple SRCs 
are associated with increased physical, 
cognitive and emotional symptoms.7 
Also, heterogeneity in concussion pres-
entations dictates a multifaceted clinical 
assessment rather than a single measure 
of symptomatology, neurological or  
physical function.9 

Standard neuroimaging studies (CT, 
MRI) should only be used to exclude more 
severe traumatic brain or neck injury. 
Pre-existing, coexisting and resulting 
comorbidities (headaches, mood disorders, 
cervical spine pain, vestibulo-ocular 

Figure 1. Initial steps in assessment for an athlete after a potential concussive event.
Abbreviations: CRT5 = Concussion Recognition Tool, SCAT5 = Sport Concussion Assessment Tool, fifth edition.
* CRT5 is intended for use by non-medical personnel. 
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disorders and autonomic dysfunction) 
should be considered.30

Management
Current CISG guidelines recommend a 
brief period (24 to 48 hours) of cognitive 
and physical ‘relative’ rest during the acute 
phase after injury – that is, only engaging 
in activities that do not exacerbate symp-
toms or bring on new symptoms.7 Any 
additional rest is considered counter
productive and impedes recovery.31 
Athletes should be advised to refrain  
from alcohol, sedatives and recreational 
drugs, which could exacerbate or mask 
symptoms after SRC.7

In most adults who experience SRC, 
complete resolution of symptoms typically 
occurs within seven to 10 days.7 In children 
and adolescents, symptom resolution 
may be slower and can take up to a month.32 

About 10 to 30% of individuals will have 
ongoing symptoms, beyond expected time-
frames, which can cause frustration for  
the athlete and provide a challenge for the 
clinician.16,33 For athletes who present to 
their GP with ongoing symptoms, a multi-
domain assessment based on symptom 
reports and consideration of the patient’s 
past medical history is needed – this could 
include a full neurological examination, 
balance and coordination check, visual and 
vestibulo-ocular assessment, mental health 
and cognitive assessment and musculo-
skeletal examination of the head and 
cervical spine.8,16

 Current consensus recommends a  
multifaceted clinical approach to the assess-
ment and management of concussion.16 
Practitioners who may assist should ideally 
have experience in the management of SRC 
and may include neurologists, psychiatrists, 
physiotherapists, psychologists, optome-
trists, speech therapists, exercise physiolo-
gists and occupational therapists as 
required, based on individual needs. A 
multidisciplinary team approach using 
targeted, symptom-specific interventions 
is recommended for athletes presenting 
with persistent symptoms.16,34-38 There  
is increasing evidence to support the use 

of subsymptom threshold aerobic exercise 
for autonomic dysfunction, targeted  
physiotherapy for cervical spine or vestib-
ular dysfunction, and a collaborative,  
cognitive behavioural therapy approach 
for ongoing mood and behavioural disor-
ders.16,35,36,39-44 Academic and lifestyle 
adjustments involving sleep, nutrition and 
hydration may also facilitate recovery.44,45

Pharmacological treatment is rare in 
SRC but may be used selectively in indi-
viduals with persistent symptoms.20

Return to learn
As part of the recovery process, children, 
adolescents and young adults are fre-
quently required to return to academic 
studies. Although limited research exists, 

Recurrence of concussion symptoms
COMPLETE FORMAL MEDICAL 

REVIEW
Return to sport

Recurrence of concussion symptoms
COMPLETE FORMAL MEDICAL 

REVIEW

If not medically cleared, any further 
activity to be determined by medical 

practitioner

More complex sport-specific drills which 
are non-contact – no head impact – 

may add resistance training (24 hours)

Diagnosis of concussion

Deliberate physical and cognitive rest (24-48 hours)

No return to sport

Light aerobic activity 
(until symptom-free)

Medical review before return to full 
contact training

Return to full contact training 
(24 hours)

Basic sport-specific drills which are  
non-contact – no head impact (24 hours)

Significant and sustained 
deterioration in concussion symptoms

Recurrence of concussion 
symptoms

Recurrence of concussion 
symptoms

Figure 2. Return to sport protocol for adults over 18 years of age.26

Reproduced with permission from: Elkington L, Manzanero S, Hughes D. Concussion in Sport Australia Position Statement 
(updated February 2019). An initiative of the Australian Institute of Sport, Australian Medical Association, Australasian 
College of Sport and Exercise Physicians and Sports Medicine Australia. Available online at: https://www.sportaus.gov.
au/__data/assets/pdf_file/0005/683501/February_2019_-_Concussion_Position_Statement_AC.pdf. 
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preliminary evidence suggests that  
student athletes who sustain SRC have  
similar 12-month academic outcomes to 
students who sustain musculoskeletal 
injuries.46 Although this is comforting and 
a key focus of early education, studies have 

shown that, in the short-term, adolescents 
may require more time off school and often 
return to school too early.46,47 Greater symp-
tom burden in the initial presentation and 
symptoms that indicate difficulties with 
information processing may indicate 

potential difficulties returning to the  
classroom – these include concentration 
difficulty, memory issues, sensitivities to 
light or sound, or symptom exacerbation 
with mental activities.48

Return to learn/work programs should 
be considered gradual and progressed 
without symptom exacerbation. If 
required, a graded approach may be  
indicated with appropriate academic/
employment accommodations made. 
These may include symptom-limited 
activity and study, special considerations 
for assignments and examinations, and 
gradual re-introduction to school/work 
with a phased return. For children and 
adolescents, successful progression 
through the graduated return to learn 
stages (starting with symptom-free learn-
ing, followed by school activities at home, 
then part-time return progressing to full-
time return) must precede return to sport, 
although concurrent commencement of 
symptom-limited aerobic exercise is 
recommended.7,48 With standardised pro-
tocols in place, students have still been 
shown to develop new learning difficulties 
and therefore progressive monitoring  
of return to academic study is recom
mended.49 If children and adolescents do 
continue to show symptoms of concussion, 
a subsequent complete medical examina-
tion may help guide management and 
appropriate multidisciplinary referral. 
Consideration should be given to all  
potential causes of learning difficulties, 
including neurological, psychological, 
auditory and visual disturbances or  
cognitive deficits, as early intervention 
may potentially prevent lengthy time away 
from academic study or sport.48

Return to play
Return to play (RTP) is the process of 
transitioning back to practice and compe-
tition after SRC.7 After the recommended 
period of relative rest, individuals are 
encouraged to gradually return to function 
in a manner that does not exacerbate 
symptoms.7,49 It is important to educate 
patients that symptoms may be present 

Recurrence of concussion symptoms
COMPLETE FORMAL MEDICAL 

REVIEW
Return to sport

Recurrence of concussion symptoms
COMPLETE FORMAL MEDICAL 

REVIEW

If not medically cleared, any  
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Diagnosis of concussion

Deliberate physical and cognitive rest (24-48 hours)

No return to sport

Medical review before return to full 
contact training

Return to full contact training  
(24 hours)

Basic sport-specific drills which are 
non-contact – no head impact  

(24 hours)

If there is any significant and sustained 
deterioration in concussion symptoms, 
further rest from specific trigger activity

Recurrence of concussion  
symptoms

Children should not return to contact/collision activities before 14 days  
from complete resolution of all concussion symptoms

Graduated return 
to learning 
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Light aerobic 
activity (until 

symptom-free)

Recurrence of concussion  
symptoms

More complex sport-specific drills which 
are non-contact – no head impact – 

may add resistance training (24 hours)

Figure 3. Return to sport protocol for children 18 years of age and under.26

Reproduced with permission from: Elkington L, Manzanero S, Hughes D. Concussion in Sport Australia Position Statement 
(updated February 2019). An initiative of the Australian Institute of Sport, Australian Medical Association, Australasian 
College of Sport and Exercise Physicians and Sports Medicine Australia. Available online at: https://www.sportaus.gov.
au/__data/assets/pdf_file/0005/683501/February_2019_-_Concussion_Position_Statement_AC.pdf. 
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during the recovery period and that light 
activities that do not exacerbate symptoms 
can be continued. Once the individual is 
tolerating regular daily activities (after the 
initial 24 to 48 hours), they can start the 
RTP framework and progress in a graded 
manner, with at least 24 hours for every 
stage. Athletes who experience an aggra-
vation of any concussion-related symp-
toms should return to the previous 
asymptomatic level for another 24 hours 
before attempting to progress again.18 Med-
ical clearance following a complete medical 
examination must occur before partici-
pating in full contact practice. Currently, 
there is no single measure of brain recovery 
following a concussion.7 Rather, medical 
practitioners must rely on their clinical 
judgment when returning an athlete to 
sport, by ensuring that the athlete has  
had a period of cognitive and physical  
rest followed by a gradual return to  
activity with monitoring for recurrence of 

symptoms. Return to sport protocols for 
adults and children are outlined in the 
Concussion in Sport Australia Position 
Statement (Figures 2 and 3).26

If symptoms persist, the player should 
cease activity and return for follow up with 
their doctor for additional assessment and 
referral to relevant multidisciplinary team 
members. 

Conclusion
SRC is a common athletic injury with  
a multitude of clinical presentations. If SRC 
is suspected, the athlete must be removed 
from the field of play for further assessment. 
In the acute setting, screening for red flags 
and serious pathology is critical. The 
SCAT5 and Child SCAT5 form part of the 
initial screening process but do not replace 
a thorough clinical examination. Follow-up 
medical assessment is required. A brief 
period of cognitive and physical rest 
(24 to 48 hours) and a graded, active return 

to function are recommended. Most indi-
viduals have an uncomplicated recovery 
but some have ongoing symptoms respon-
sive to treatment. If symptoms persist 
beyond expected timeframes, a multifac-
eted assessment of various domains can be 
used to guide management and facilitate 
appropriate referrals to members of the 
multidisciplinary team. Return to learn 
should precede return to play in children 
and adolescents. Medical clearance is 
required before returning to full contact 
practice.�   MT

References
A list of references is included in the online version of 

this article (www.medicinetoday.com.au).

COMPETING INTERESTS: None.

Acknowledgement: The authors thank Associate 
Professor Andrew J. Gardner, Clinical 
Neuropsychologist at The University of Sydney, for 
his review of the manuscript.

THE PEER REVIEWED JOURNAL OF CLINICAL PRACTICE

Sharpen your diagnostic and treatment skills: read Medicine Today’s authoritative, 
independent clinical content, written and peer reviewed by doctors, for doctors.  
• New issue alerts for each journal  •  Dermatology quizzes

• CPD quiz alerts    •  Weekend Read

Use your MedicineToday login to access all five sites

Sign up for email alerts and never miss an issue!

respiratorymedicinetoday.com.aupainmanagementtoday.com.au

Gestational 
diabetes
Current and future directions

FEATURE

Subclinical hyperthyroidism:  
a clinical approach 

PERSPECTIVES

Diabetes and cognitive impairment:  
a forgotten association?

Living with diabetes – how  
clinicians can support  

psychological wellbeing 

CASE STUDY 

A case of overt  
hypothyroidism secondary to  

Hashimoto’s thyroiditis

EndocrinologyToday

AUGUST 2022 VOL 11 NO 3A MEDICINE TODAY PUBLICATION

PEER REVIEWED UPDATES FOR MEDICAL PRACTITIONERS

Cover_ET Aug_MM.indd   400Cover_ET Aug_MM.indd   400 25/7/22   4:05 pm25/7/22   4:05 pm

endocrinologytoday.com.au

What to suggest after MI

CardiologygyToday

A MEDICINE TODAY PUBLICATION JULY 2017 VOL 7 NO 1

PEER REVIEWED UPDATES FOR MEDICAL PRACTITIONERS

FEATURES 

Abdominal aortic 
aneurysms: surgery 

and surveillance
Intensive lipid-modifying 

therapy

PERSPECTIVES

Misinterpretation of 
diagnostic test results

Emerging therapies 
for heart failure 

ECG EDUCATION

Alcoholic cardiomyopathy

GP EMERGENCY MANAGEMENT

Faint of heart: syncope 
and familial long QT syndrome

Nutrition and diet
Cover_CT July.indd   401 21/06/2017   5:13 PM

cardiologytoday.com.au

medicinetoday.com.au

 MEDICINE TODAY GROUP
EMAIL ALERTS

Have you signed up for our email alerts? 

Breast cancer
Management in  

young women

M
edicineToday  BREAST CANCER  y  ATOPIC DERM

ATITIS  y  DEM
ENTIA AND FALL RISK  y  M

ALE INFERTILITY  y  INFLUENZA VACCINES, AND M
ORE

VOLUME 23 NUMBER 4  APRIL 2022

Formerly MODERN MEDICINE (1957–1999)

APRIL 2022  VOL 23 NUM
BER 4

100007893

Feature Articles  

Dementia and fall risk: preventing 
falls and injuries in older people

 Management of atopic 
dermatitis in primary care

EARN 6 CPD POINTS

Risks associated with  
pregabalin prescribing

High-dose quadrivalent  
influenza vaccine available  

for older populations

Assessment of male infertility  
in primary care

A woman with a scaly  
inguinal plaque

Regular Series  

INCORPORATING

                Today

Cardiology

Cover_MT April.indd   2Cover_MT April.indd   2 5/4/22   11:42 am5/4/22   11:42 am

Eosinophilic  
lung diseases

An overview

PERSPECTIVES

Smoking cessation

Influenza: where  
is it and what can we  

expect for 2022?

FEATURES

Inhaler therapy  
for asthma

COVID-19  
management in  

primary care 

Respiratory MedicineToday

APRIL 2022 VOL 7 NO 1A MEDICINE TODAY PUBLICATION

PEER REVIEWED UPDATES FOR MEDICAL PRACTITIONERS

Cover_RMT Apr.indd   400Cover_RMT Apr.indd   400 4/4/22   7:27 pm4/4/22   7:27 pm

Shoulder pain
How to assess, when to refer

FEATURES

Managing pain in rheumatoid arthritis
Pain in cancer survivors

 PERSPECTIVES

Clinical use of placebo in pain 
management

What is the place of interventional 
pain procedures?

CASE STUDY

A man with recurrent chronic 
headaches using codeine

Pain ManagementManagementToday
MARCH 2018 VOL 5 NO 1A MEDICINE TODAY PUBLICATION

Management
PEER REVIEWED UPDATES FOR MEDICAL PRACTITIONERS

Cover_PMT Mar-ML.indd   400 27/02/2018   3:47 PM

MT EmailAlert_Ad_Half_H.indd   1MT EmailAlert_Ad_Half_H.indd   1 25/8/22   12:22 pm25/8/22   12:22 pm

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2022. https://medicinetoday.com.au/mt/december-2022

https://medicinetoday.com.au
https://medicinetoday.com.au


MedicineToday 2022; 23(12): 40-45

Concussion in sport
The role of assessment tools and other  

evidence-based strategies
SHREYA McLEOD BAppSc(Physio)(Hons), MHSc(Manip&SportsPhysio), GCHE 

PRASHANT JHALA BPhys, MSportsPhysio, GCHPE, GCSP

References
1.	 McCrea M, Guskiewicz K, Randolph C, et al. Incidence, clinical course, and 

predictors of prolonged recovery time following sport-related concussion in high 

school and college athletes. J Int Neuropsychol Soc 2013; 19: 22-33.

2.	 Gibbs N, Watsford M. Concussion incidence and recurrence in professional 

Australian football match-play: a 14-year analysis. J Sports Med 2017; 2017: 

2831751.

3.	 Nathanson JT, Connolly JG, Yuk F, et al. Concussion incidence in 

professional football: position-specific analysis with use of a novel metric. 

Orthop J Sports Med 2016; 4: 2325967115622621.

4.	 Langlois JA, Rutland-Brown W, Wald MM. The epidemiology and impact  

of traumatic brain injury: a brief overview. J Head Trauma Rehabil 2006; 21:  

375-378.

5.	 Daneshvar DH, Nowinski CJ, McKee AC, Cantu RC. The epidemiology of 

sport-related concussion. Clin Sports Med 2011; 30: 1-17.

6.	 McKeithan L, Hibshman N, Yengo-Kahn AM, Solomon GS, Zuckerman SL. 

Sport-related concussion: evaluation, treatment, and future directions. Med 

Sci 2019; 7: 44.

7.	 McCrory P, Meeuwisse W, Dvorak J, et al. Consensus statement on 

concussion in sport – the 5th international conference on concussion in sport 

held in Berlin, October 2016. Br J Sports Med 2017; 51: 838-847. Available 

online at: https://bjsm.bmj.com/content/51/11/838 (accessed November 

2022).

8.	 Patricios J, Fuller GW, Ellenbogen R, et al. What are the critical elements of 

sideline screening that can be used to establish the diagnosis of concussion? 

A systematic review. Br J Sports Med 2017; 51: 888-894.

9.	 Schneider KJ. Concussion – part I: the need for a multifaceted assessment. 

Musculoskelet Sci Pract 2019; 42: 140-150.

10.	Zetterberg H, Blennow K. Fluid biomarkers for mild traumatic brain injury 

and related conditions. Nat Rev Neurol 2016; 12: 563-574.

11.	McCrea M, Iverson GL, Echemendia RJ, Makdissi M, Raftery M. Day of 

injury assessment of sport-related concussion. Br J Sports Med 2013; 47: 

272-284.

12.	Marshall SW, Guskiewicz KM, Shankar V, McCrea M, Cantu RC. 

Epidemiology of sports-related concussion in seven US high school and 

collegiate sports. Inj Epidemiol 2015; 2: 1-10.

13.	Davis GA, Makdissi M, Bloomfield P, et al. International study of video 

review of concussion in professional sports. Br J Sports Med 2019; 53:  

1299-1304.

14.	McCrory P, Meeuwisse WH, Aubry M, et al. Consensus statement on 

concussion in sport – the 4th International Conference on Concussion in Sport 

held in Zurich, November 2012. PM&R 2013; 5: 255-279.

15.	Kerr ZY, Zuckerman SL, Wasserman EB, Covassin T, Djoko A, Dompier TP. 

Concussion symptoms and return to play time in youth, high school, and 

college American football athletes. JAMA Pediatr 2016; 170: 647-653.

16.	Makdissi M, Schneider KJ, Feddermann-Demont N, et al. Approach to 

investigation and treatment of persistent symptoms following sport-related 

concussion: a systematic review. Br J Sports Med 2017; 51: 958-968.

17.	Merritt VC, Rabinowitz AR, Arnett PA. Injury-related predictors of symptom 

severity following sports-related concussion. J Clin Exp Neuropsychol 2015; 

37: 265-275.

18.	Echemendia RJ, Meeuwisse W, McCrory P, et al. The Sport Concussion 

Assessment Tool 5th edition (SCAT5): background and rationale. Br J Sports 

Med 2017; 51: 848-850.

19.	Davis GA, Purcell L, Schneider KJ, et al. The Child Sport Concussion 

Assessment Tool 5th Edition (Child SCAT5): background and rationale.  

Br J Sports Med 2017; 51: 859-861.

20.	Herring S, Kibler WB, Putukian M, et al. Selected issues in sport-related 

concussion (SRC | mild traumatic brain injury) for the team physician:  

a consensus statement. Br J Sports Med 2021; 55: 1251-1261.

21.	Echemendia RJ, Broglio SP, Davis GA, et al. What tests and measures 

should be added to the SCAT3 and related tests to improve their reliability, 

sensitivity and/or specificity in sideline concussion diagnosis? A systematic 

review. Br J Sports Med 2017; 51: 895-901.

22. Feddermann-Demont N, Echemendia RJ, Schneider KJ, et al. What 

domains of clinical function should be assessed after sport-related 

concussion? A systematic review. Br J Sports Med 2017; 51: 903-918.

23.	Echemendia RJ, Meeuwisse W, McCrory P, et al. The Concussion 

Recognition Tool 5th edition (CRT5): background and rationale. Br J Sports 

Med 2017; 51: 870-871.

24.	Putukian M, Raftery M, Guskiewicz K, et al. Onfield assessment of 

concussion in the adult athlete. Br J Sports Med 2013; 47: 285-288.

25.	Patricios JS, Ardern CL, Hislop MD, et al. Implementation of the 2017 

Berlin Concussion in Sport Group Consensus Statement in contact and 

collision sports: a joint position statement from 11 national and international 

sports organisations. Br J Sports Med 2018; 52: 635-641.

26. Elkington L, Manzanero S, Hughes D. Concussion in Sport Australia 

Position Statement. Canberra: Australian Institute of Sport; 2019. Available 

online at: https://www.sportaus.gov.au/__data/assets/pdf_file/0005/ 

683501/February_2019_-_Concussion_Position_Statement_AC.pdf 

(accessed November 2022).

27.	Mucha A, Trbovich A. Considerations for diagnosis and management of 

concussion. J Orthop Sports Phys Ther 2019; 49: 787-798.

28. Eagle SR, Womble MN, Elbin RJ, Pan R, Collins MW, Kontos AP. 

Concussion symptom cutoffs for identification and prognosis of sports-related 

concussion: role of time since injury. Am J Sports Med 2020; 48: 2544-2551. 

29. Abrahams S, McFie S, Patricios J, Posthumus M, September AV. Risk 

factors for sports concussion: an evidence-based systematic review. Br J Sport 

Med 2014; 48: 91-97.

30.	Matuszak JM, McVige J, McPherson J, Willer B, Leddy J. A practical 

concussion physical examination toolbox: evidence-based physical examination 

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2022. https://medicinetoday.com.au/mt/december-2022

https://bjsm.bmj.com/content/51/11/838
https://www.sportaus.gov.au/__data/assets/pdf_file/0005/683501/February_2019_-_Concussion_Position_Statement_AC.pdf
https://www.sportaus.gov.au/__data/assets/pdf_file/0005/683501/February_2019_-_Concussion_Position_Statement_AC.pdf


for concussion. Sports Health 2016; 8: 260-269.

31.	Schneider KJ, Leddy JJ, Guskiewicz KM, et al. Rest and treatment/

rehabilitation following sport-related concussion: a systematic review. Br J 

Sports Med 2017; 51: 930-934.

32. Davis GA, Anderson V, Babl FE, et al. What is the difference in concussion 

management in children as compared with adults? A systematic review. Br J 

Sports Med 2017; 51: 949-957.

33.	Zemek R, Barrowman N, Freedman SB, et al. Clinical risk score for persistent 

postconcussion symptoms among children with acute concussion in the ED. 

JAMA 2016; 315: 1014-1025.

34.	Makdissi M, Cantu RC, Johnston KM, et al. The difficult concussion 

patient: what is the best approach to investigation and management of 

persistent (>10 days) postconcussive symptoms? Br J Sports Med 2013;  

47: 308-313.

35.	Lal A, Kolakowsky-Hayner SA, Ghajar J, et al. The effect of physical exercise 

after a concussion: a systematic review and meta-analysis. Am J Sports Med 

2018; 46: 743-752.

36.	Quatman-Yates C, Cupp A, Gunsch C, et al. Physical rehabilitation 

interventions for post-mTBI symptoms lasting greater than 2 weeks: systematic 

review. Phys Ther 2016; 96: 1753-1763.

37.	Reid SA, Farbenblum J, McLeod S. Do physical interventions improve 

outcomes following concussion: a systematic review and meta-analysis?  

Br J Sports Med 2022; 56: 292-298.

38.	Schneider KJ. Concussion part II: rehabilitation – the need for a multifaceted 

approach. Musculoskelet Sci Pract 2019; 42: 151-161.

39.	Chrisman SP, Whitlock KB, Mendoza JA, et al. Pilot randomized controlled 

trial of an exercise program requiring minimal in-person visits for youth with 

persistent sport-related concussion. Front Neur 2019; 10: 623.

40.	Leddy JJ, Haider MN, Ellis MJ, et al. Early subthreshold aerobic exercise  

for sport-related concussion: a randomized clinical trial. JAMA Pediatr 2019;  

173: 319-325.

41.	Leddy JJ, Haider MN, Hinds AL, Darling S, Willer BS. A preliminary study of 

the effect of early aerobic exercise treatment for sport-related concussion in 

males. Clin J Sport Med 2019; 29: 353-360.

42.	Schneider KJ, Meeuwisse WH, Nettel-Aguirre A, et al. Cervicovestibular 

rehabilitation in sport-related concussion: a randomised controlled trial.  

Br J Sports Med 2014; 48: 1294-1298.

43.	Thomas RE, Alves J, Vaska Mlis MM, Magalhaes R. Therapy and rehabilitation 

of mild brain injury/concussion: systematic review. Restor Neurol Neurosci 

2017; 35: 643-666.

44.	McCarty CA, Zatzick D, Stein E, Wang J, Hilt R, Rivara FP; Seattle Sports 

Concussion Research Collaborative. Collaborative care for adolescents with 

persistent postconcussive symptoms: a randomized trial. Pediatrics 2016; 

138: e20160459.

45.	Hoffman NL, Weber ML, Broglio SP, McCrea M, McAllister TW, Schmidt JD; 

CARE Consortium Investigators. Influence of postconcussion sleep duration on 

concussion recovery in collegiate athletes. Clin J Sport Med 2020; 30 Suppl 1: 

S29-S35.

46.	Russell K, Selci E, Black B, Cochrane K, Ellis M. Academic outcomes 

following adolescent sport-related concussion or fracture injury: a prospective 

cohort study. PLoS One 2019; 14: e0215900.

47.	Carson JD, Lawrence DW, Kraft SA, et al. Premature return to play and 

return to learn after a sport-related concussion: physician’s chart review. Can 

Fam Physician 2014; 60: e310-e315.

48.	Purcell LK, Davis GA, Gioia GA. What factors must be considered in ‘return 

to school’ following concussion and what strategies or accommodations 

should be followed? A systematic review. Br J Sports Med 2019; 53: 250.

49.	Darling SR, Leddy JJ, Baker JG, Williams AJ, et al. Evaluation of the Zurich 

guidelines and exercise testing for return to play in adolescents following 

concussion. Clin J Sport Med 2014; 24: 128-133.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2022. https://medicinetoday.com.au/mt/december-2022




