www.BokSmart.com

/BokSmart

@BokSmart

Return-to-play after Concussion, a pragmatic approach
Authors: James Brown, Shameemah Abrahams, Nick Burger, Sharief Hendricks, Sarah McFie, Jon Patricios.
Authors’ affiliations:
Dr James Brown
James is a Post‐Doctoral Fellow for BokSmart and the Chris Burger/Petro Jackson Players’ Fund and has a joint
PhD from UCT, and VU University, Amsterdam. His PhD was on evaluating the effectiveness of the BokSmart
nationwide injury prevention programme.
Division of Exercise Science and Sports Medicine, Department of Human Biology, Faculty of Health Sciences,
University of Cape Town, Cape Town, South Africa; Department of Public & Occupational Health and the
EMGO Institute for Health and Care Research, VU University Medical Center, Amsterdam, The Netherlands.
Email: jamesbrown06@gmail.com. Tel: +2721 6504572
Shameemah Abrahams
Shameemah is a PhD candidate at UCT and her PhD project focusses on the non‐genetic and genetic
predisposing factors for concussion risk in South African rugby union.
Division of Exercise Science and Sports Medicine, Department of Human Biology, Faculty of Health Sciences,
University of Cape Town, Cape Town, South Africa; Email: abrsha028@myuct.ac.za
Nick Burger
Nicholas is a doctoral candidate at the University of Cape Town. His research is founded on injury epidemiology
and performance analysis in rugby union and his focus is the relationship between tackle performance and risk
of injury. Nicholas has published his work in international peer‐reviewed journals and has presented at both
local and international conferences.
Division of Exercise Science and Sports Medicine, Department of Human Biology, Faculty of Health Sciences,
University of Cape Town, Cape Town, South Africa. Email: nicholas.burger@uct.ac.za Twitter: @it_is_burger
Dr Sharief Hendricks
Sharief is a Research Fellow at the University of Cape Town. In his short academic career, Sharief has published
over 30 international peer‐review articles, a book chapter, and has contributed significantly to national
strategic documents for sport in South Africa. In addition, he has presented at a number of international and
local conferences.
Division of Exercise Science and Sports Medicine, Department of Human Biology, Faculty of Health Sciences,
University of Cape Town, Cape Town, South Africa. Email: sharief.hendricks01@gmail.com Twitter:
@Sharief_H

1|Page

Sarah McFie
Sarah is a PhD candidate at UCT and her PhD focuses on identifying the incidence and potential modulating
factors for concussion risk, severity, and recovery in South African Rugby Union players.
Division of Exercise Science and Sports Medicine, Department of Human Biology, Faculty of Health Sciences,
University of Cape Town, Cape Town, South Africa
Dr Jon Patricios
Jon is a Johannesburg‐based sports physician and consultant to BokSmart, SA Rugby and World Rugby.
Extraordinary lecturer in the Section of Sports Medicine, Faculty of Health Sciences, University of Pretoria,
Honorary lecturer in the Department of Emergency Medicine, Faculty of Health Sciences, University of the
Witwatersrand.
Corresponding author – James Brown

INTRODUCTION
Concussion is defined as a “complex pathophysiological process affecting the brain induced by biomechanical
forces.”

(12)

Although all sports’ participants are to some degree exposed to concussions, collision or contact

sports are more closely associated with this type of injury.

(6, 12)

With an increasing number of participants in

these types of sports globally, the chances of a clinician having to treat such an injury are high.

(6)

Once an

individual has sustained a concussion, their chances of sustaining another one are immediately increased, as
previous concussion is a clearly established factor associated with concussion.

(1)

Besides a subsequent

concussion, there are equivocal reports suggesting that premature return to play (RTP) following concussion
may predispose one to both short and long term neurocognitive sequelae and can even be fatal.(6, 8, 12)

Although the recent consensus statement on concussion in sport argues that the empirical link between
concussion and long‐term neurocognitive disorders such as CTE are tenuous,

(12)

the clear risk of sustaining

further brain injury or potential long term neurocognitive consequences should warrant careful and thoughtful
clinical management.

There are numerous examples of RTP guidelines which, (2, 3, 6, 8, 9, 12) if conflicting or different in their advice, could
cause confusion among clinicians, players and coaches who are correctly trying to implement appropriate RTP
protocols in their concussed players.

Therefore, the specific topic of this review is “Return‐to‐play after Concussion, a pragmatic approach”.

METHODS
The following databases were initially searched on the 18 September 2014 (and re‐checked before final editing
on the 5th December 2014): Medline (PubMed) and ClinicalKey. Owing to this rapidly evolving field, only articles
for the last five years were considered for Pubmed using the following search strategies: “Brain concussion”
(MeSH term for ‘concussion’) and “Post‐concussion syndrome” (MeSH term for symptoms post‐concussive
event) and “Sports” (MeSH heading) and the following MeSH terms: “Diagnosis”, “Signs and Symptoms” or
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“therapy” (MeSH subheading). Systematic reviews, Guidelines and Patient information were considered. In all
of these, the latest version of the Consensus Statement for Concussion in Sport (12) and World Rugby guidelines
for concussion for the general public

(2)

were used as a point of reference. For ClinicalKey, the most recent

revision of FirstConsult (formerly MedConsult) and Patient Education articles on “concussion” were consulted.
Any supplementary information that these articles referred to (such as SCAT3) were also included.

RESULTS
The described search strategy on PubMed yielded eight systematic reviews, one “FirstConsult” (physician
information) article (9), and four patient guidelines. The four guidelines were from the following sources: World
Rugby (WR) (formerly the International Rugby Board or IRB) (2), ClinicalKey (10), Center for Disease Control and
Prevention (CDC) (4), and Journal of American Medical Association (JAMA) (13).

Return to play (RTP) following a concussion is discussed in four of the systematic reviews (3, 6, 8, 12) and three of
the guidelines

(2, 9, 10)

. The most recent systematic review on RTP following concussion by Cancelliere et al.

(3)

concluded “there is no evidence on the effect of return‐to‐play guidelines on prognosis” and urgently calls for
more research in this area.

However, the paucity of RTP research evidence is likely a result of the complexity and difficulty in performing a
study to investigate this particular question. Implicitly, different individual responses to a concussion, and
recovery post‐concussion, would make it difficult to ascertain if prognosis was related to compliance to a
particular set of guidelines or simply to the nature of the index concussion injury. Thus, in the absence of such
research, one must rely on consensus documents, position statements and expert guidelines (physician and
patient) for such advice: these are summarised below.

Graduated Return To Play (GRTP) protocol
All the sources, except for the ClinicalKey patient guidelines,(10) mention a six‐stage GRTP protocol following
concussion (figure 1). The ClinicalKey patient guidelines

(10)

refer the patient to their healthcare professional

before returning to sport.

The GRTP is a stepwise progression that slowly increases the physical demands of an injured player, as long as
they remain asymptomatic. If the player develops any concussion symptoms (either during or after the activity)
they are required to regress to the previous step of the GRTP protocol and they need to remain asymptomatic
at that step for the prescribed minimum number of days related to that stage before attempting to progress
again.(12)
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The use of symptoms as a guide for progression also assumes that there are no pharmacological agents (e.g.
painkillers, anti‐depressants) masking the symptoms.

Importantly, all sources state the importance of seeing a licensed healthcare provider, in the South African
context this would be a Medical Doctor, before entering the GRTP and again before returning to full contact
practice, even if all symptoms have resolved.

Medical Clearance Required BEFORE
entering the GRTP

Step 1. No activity: physical and cognitive rest.

Step 2. Light aerobic exercise: Intensity <70% maximum permitted heart rate. No resistance training

Step 3. Sport‐specific exercise: No head impact activities

Step 4. Non‐contact training drills: progression to more complex training drills. Progressive resistance
training permitted.

MEDICAL CLEARANCE REQUIRED

Step 5. Full contact practice: following medical clearance, participate in normal training activities.

Step 6. Return to play: normal game play, if completed Step 5 without any recurring signs or symptoms

Figure 1. Graduated return-to-play (GRTP) protocol (12).
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While the GRTP guidelines are generalizable to players of all ages, it is clear that children and adolescents should
be treated as “special populations”

(6, 12)

with respect to the number of rest days following the injury, which

culminates in a different minimum number of missed days for these populations. These protocol differences are
summarised in Table 1. In South African rugby, children and adolescents are grouped as players 18 years of age
or younger, and adults are grouped as players 19 years of age or older.

Any player with a second concussion within 12 months, a history of multiple concussions, players with unusual
presentations or prolonged recovery should be assessed and managed by health care providers
(multidisciplinary) with experience in sports‐related concussions ideally within an Advanced Care setting.

It is recommended that if this expertise is unavailable then as a minimum these players should be managed
using the protocol from the lower age group i.e. 1. ‘Players 19 years old or older’ then use the ‘Players 18 years
old or younger’ protocol and 2. For ‘Players 18 years old or younger’, the minimum rest period should be doubled
i.e. 4 weeks off instead of 2 weeks. (2)

Minimum asymptomatic rest
Age group*

period from the time of injury
(days)

Children &
Adolescents
Adults

Minimum asymptomatic time

Minimum

between GRTP steps (days)

missed days

#

14

1 (x 5)

19

7

1 (x 5)

12

*The specific ages are context specific. For South African Rugby, “Children and Adolescents” are all players younger than 19 years old.
“Adults” are any players 19 years old or older. Caveat: with a history of multiple concussions, a player should adopt the GRTP protocol from
the age group below them. (2)

#

If the player becomes symptomatic they regress to the previous step and must remain asymptomatic for the stipulated minimum period

before attempting to progress again. They must also consult directly with their treating medical doctor before doing so.

RTP – Return to play

Although not mentioned by all sources, the ClinicalKey physician guidelines and consensus statement (12) also
requires that the player has returned to a normal school or work schedule before returning to sport. This may
be due to the effects of a concussion, which are systemic rather than a localised injury (6).

World Rugby’s guidelines (2) suggest that the following are also used to aid the Medical Doctor’s RTP decision:
neuropsychological testing, general and neurological examination, verbal memory tests and balance
assessment.
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“Difficult” concussion cases
According to the consensus statement for concussion in sport (12), 80‐90% of concussions will recover using this
graduated RTP protocol. For the remaining 10‐20% (“difficult patients”), further investigation and
multidisciplinary evaluation incorporating multimodal interventions may be required. For example, there is
some evidence that vestibular testing and training – which could be administered by a physiotherapist – might
be beneficial in certain cases (12). Also, there is some evidence that it may be beneficial for these persistent cases
to begin at Step 2 (light exercise) even with symptoms (12).

Danger of premature RTP
Only one source – the American Medical Society for Sports Medicine’s (AMSSM) position statement

(8)

–

discussed issues related to non‐compliance or not adhering to a safe GRTP, as described in this review.

The short‐term risk to a player who has returned to play prematurely after a concussion is another concussion,
or second impact syndrome, which is more severe and potentially catastrophic; worst case scenario, fatal.
Although yet to be established with long‐term epidemiological studies, another potential long‐term
consequence could involve some form of chronic cognitive dysfunction.

DISCUSSION
The main finding from this review is that there is consistent, high‐level evidence consensus that the safest return
to play (RTP) protocol for the majority of concussions involves a six‐stage graduated process (Figure 1). This
graduated process increases exercise intensity and sport‐specificity one stage at a time and uses symptoms as
the ultimate guide to progression or regression through the protocol. Only once the player has passed through
five stages asymptomatically can they return to normal play. Importantly, all sources mention the importance
of involving Medical Doctors (within a multidisciplinary healthcare team if possible) in guiding the concussed
player through this protocol.

In the high‐level evidence that was summarised for the present review (as described in the Methods section),
there were no ‘pragmatic’ suggestions made for RTP. However, a coach and medical doctors and other treating
health care professionals should all consider making players recovering from a concussion more aware of the
dangers of returning too early, should guide them more on the correct process to follow and insist that they are
managed and cleared via the stepwise GRTP process before returning to rugby.

As concussions are typically non‐visible injuries, the wearing of a visible garment could increase the awareness
of the injury to other players while the injured player progresses through the GRTP. An example of a visible
garment could be a coloured bib or vest.
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As the concussed player attempts to return to school or work, the player and their Medical Doctor should inform
the player’s teacher or boss of their injury and also provide them with some practical advice regarding the
player’s associated reduction in capacity for high workloads and stress (12).

In conclusion, for a player to return to rugby safely following a concussion, and after having been medically
cleared to do so, they need to be guided through the described six‐stage GRTP protocol by a licensed healthcare
provider (in this instance a Medical Doctor).

Medical Doctors need to then engage the player’s parents or spouse, teachers or bosses and more importantly
their coaches on how to best manage the player during the GRTP protocol after their initial post‐concussion
clinical assessment to ensure maximum chance of players adhering to these prescriptions. Importantly, the rest
periods are age‐group specific and also concussion history specific, which results in different amounts of
minimum missed time from play for each player.

REFERENCES

1. ABRAHAMS, S., MCFIE, S., PATRICIOS, J., POSTHUMUS, M., & SEPTEMBER, A. V. Risk factors for sports
concussion: an evidence‐based systematic review. British Journal of Sports Medicine, 48(2), 91–97.
(2013). doi:10.1136/bjsports‐2013‐092734
2. WORLD RUGBY. Concussion guidance for the General Public. www.irbplayerwelfare.com. (2014, May
20). Retrieved October 20, 2014, from http://www.irbplayerwelfare.com/concussion. Updated
reference (13th November 2015): www.playerwelfare.worldrugby.org
3. CANCELLIERE, C., HINCAPIÉ, C. A., KEIGHTLEY, M., GODBOLT, A. K., CÔTÉ, P., KRISTMAN, V. L.,
STÅLNACKE, B.‐M., CARROLL, L. J., HUNG, R., BORG, J., BOUSSARD, C. N.‐D., CORONADO, V. G.,
DONOVAN, J., & CASSIDY, J. D. Systematic Review of Prognosis and Return to Play After Sport
Concussion: Results of the International Collaboration on Mild Traumatic Brain Injury Prognosis.
Archives of Physical Medicine and Rehabilitation, 95(S), S210–S229. (2014).
doi:10.1016/j.apmr.2013.06.035
4. CENTERS FOR DISEASE CONTROL AND PREVENTION. Heads up, concussion in youth sports.
www.cdc.gov. (2013, May 22). Retrieved October 20, 2014, from
http://www.cdc.gov/concussion/HeadsUp/index.html
5. CHRISMAN, S. P., SCHIFF, M. A., & RIVARA, F. P. Physician Concussion Knowledge and the Effect of
Mailing the CDC's ‘Heads Up’ Toolkit. Clinical pediatrics, 50(11), 1031–1039. (2011).
doi:10.1177/0009922811410970
6. DOOLAN, A. W., DAY, D. D., MAERLENDER, A. C., GOFORTH, M., & GUNNAR BROLINSON, P. A review of
return to play issues and sports‐related concussion. Annals of biomedical engineering, 40(1), 106–
7|Page

113. (2012). doi:10.1007/s10439‐011‐0413‐3
7. GARDNER, A. J., IVERSON, G. L., WILLIAMS, W. H., BAKER, S., & STANWELL, P. A Systematic Review and
Meta‐Analysis of Concussion in Rugby Union. Sports medicine (Auckland, N.Z.). (2014).
doi:10.1007/s40279‐014‐0233‐3
8. HARMON, K. G., DREZNER, J. A., GAMMONS, M., GUSKIEWICZ, K. M., HALSTEAD, M., HERRING, S. A.,
KUTCHER, J. S., PANA, A., PUTUKIAN, M., ROBERTS, W. O., ENDORSED BY THE NATIONAL TRAINERS'
ATHLETIC ASSOCIATION AND THE AMERICAN COLLEGE OF SPORTS MEDICINE. American Medical
Society for Sports Medicine position statement: concussion in sport. British Journal of Sports
Medicine, 47(1), 15–26. (2012). doi:10.1136/bjsports‐2012‐091941
9. KEY, C. Concussion ‐ First Consult. www.clinicalkey.com. (n.d.). Retrieved October 20, 2014, from
https://www.clinicalkey.com/#!/topic/Concussion?scrollTo=%231196093
10. KEY, C. Concussion. www.clinicalkey.com. (n.d.). Retrieved October 20, 2014, from
https://www.clinicalkey.com
11. MANNINGS, C., KALYNYCH, C., JOSEPH, M. M., SMOTHERMAN, C., & KRAEMER, D. F. Knowledge
assessment of sports‐related concussion among parents of children aged 5 years to 15 years enrolled
in recreational tackle football. Journal of Trauma and Acute Care Surgery, 77, S18–S22. (2014).
doi:10.1097/TA.0000000000000371
12. MCCRORY, P., MEEUWISSE, W. H., AUBRY, M., CANTU, B., DVORAK, J., ECHEMENDIA, R. J.,
ENGEBRETSEN, L., JOHNSTON, K., KUTCHER, J. S., RAFTERY, M., SILLS, A., BENSON, B. W., DAVIS, G. A.,
ELLENBOGEN, R. G., GUSKIEWICZ, K., HERRING, S. A., IVERSON, G. L., JORDAN, B. D., KISSICK, J.,
MCCREA, M., MCINTOSH, A. S., MADDOCKS, D., MAKDISSI, M., PURCELL, L., PUTUKIAN, M.,
SCHNEIDER, K., TATOR, C. H., & TURNER, M. Consensus statement on concussion in sport: the 4th
International Conference on Concussion in Sport held in Zurich, November 2012. British Journal of
Sports Medicine, 47(5), 250–258. (2013). doi:10.1136/bjsports‐2013‐092313
13. PLUTA, R. M. Concussion. (R. M. GOLUB, Ed.)Journal of American Medical Association, 1–1. (2011).
Retrieved from http://www.jama.com
14. WILLIAMS, S., TREWARTHA, G., KEMP, S., & STOKES, K. A meta‐analysis of injuries in senior men's
professional Rugby Union. Sports medicine (Auckland, N.Z.), 43(10), 1043–1055. (2013).
doi:10.1007/s40279‐013‐0078‐1

8|Page

