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Objective: To provide athletic trainers, physicians, and Recommendations: The recommendations for concussion 
other health care professionals with best-practice guidelines for management provided here are based on the most current 
the management of sport-related concussions. research and divided into sections on education and prevention, 

Background: An estimated 3.8 million concussions occur documentation and legal aspects, evaluation and return to play, 
each year in the United States as a result of sport and physical and other considerations. 
activity. Athletic trainers are commonly the first medical Key Words: mild traumatic brain injuries, pediatric concus-
providers available onsite to identify and evaluate these injuries. sions, education, assessment, evaluation, documentation 

D espite a significant increase in research dedicated 
to identifying and managing sport-related concus-
sion, it remains one of the most complex injuries 

sports medicine professionals face. Concussions occur from 
forces applied directly or indirectly to the skull that result in 
the rapid acceleration and deceleration of the brain. The 
sudden change in cerebral velocity elicits neuronal 
shearing, which produces changes in ionic balance1 and 
metabolism.2 When accompanied by clinical signs and 
symptoms, changes at the cellular level are commonly 
referred to as mild traumatic brain injury, or concussion. 
Concussions occur in males and females of all ages and in 
all sports, but are most common in contact and collision 
activities. Data collected from emergency department visits 
show a 62% increase (153 375 to 248 418) in nonfatal 
traumatic brain injuries between 2001 and 2009,3 with as 
many as 3.8 million reported and unreported sport- and 
recreation-related concussions occurring each year in the 
United States.4 

As licensed medical professionals, athletic trainers (ATs) 
receive comprehensive didactic and clinical training in 

concussion management. They are typically the first 
providers to identify and evaluate injured persons and are 
integral in the postinjury management and return-to-play 
(RTP) decision-making process. Without exception, ATs 
should be present at all organized sporting events at all 
levels of play and should work closely with a physician or 
designate who has specific training and experience in 
concussion management to develop and implement a 
concussion-management plan based on the recommenda-
tions outlined here. 

An update to the initial 2004 National Athletic Trainers’ 
Association position statement on the management of 
sport-related concussion,5 this document contains recom-
mendations on concussion management for practicing ATs 
based on the most recent scientific evidence. A review of 
the literature supporting these recommendations has also 
been included. The document covers the topics of 
‘‘Education and Prevention,’’ ‘‘Documentation and Legal 
Aspects,’’ ‘‘Evaluation and RTP,’’ and ‘‘Other Consider-
ations.’’ 
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Table 4. Return-to-Play Progression 

Stagea Physical Activity 

1 No activity 
2 Light exercise: ,70% age-predicted maximal heart rate 
3 Sport-specific activities without the threat of contact from others 
4 Noncontact training involving others, resistance training 
5 Unrestricted training 
6 Return to play 

a Stages should be separated by at least 24 hours.7 

withheld from competition for at least 1 week. The AT can 
lengthen the sequence if symptoms return during recovery 
or the patient has other comorbidities that may affect 
recovery. The directing physician can shorten the timeline 
when appropriate. Regardless, no patient diagnosed with 
concussion should return to physical activity on the day of 
injury. An extended RTP progression may be necessary if 
the patient is held out for an extended amount of time and 
requires reconditioning for sport participation. 

Other Considerations 

Equipment. It would seem natural that preventing 
concussion would include the appropriate use of 
protective equipment or other mechanisms. However, the 
literature to date does not support equipment as a means of 
concussion prevention. In a 2009 systematic review, 
Benson et evaluated 51 studies of protective al29 

equipment (helmets, headgear, mouthguards, face shields) 
to determine if any form of protective equipment was useful 
in preventing sport-related concussion. Their results 
suggest that helmet use can reduce the risk of more 
serious head (eg, skull fracture) and brain (eg, subdural 
hematoma) injuries in recreational sports such as skiing, 
snowboarding, and bicycling. Yet the ability of these 
devices to prevent concussion was inconclusive.29 The 
authors also assessed the use of mouthguards and face 
shields and found no strong evidence to suggest that either 
device decreases concussion risk.29 Nonetheless, some 
published evidence in ice hockey indicates that, compared 
with a half-face shield, a full face shield offers a better fit 
and protection that may decrease the time lost from 
competition after a concussion.29 

More specifically, no differences were noted in the 
incidence of concussion between American football 
players135,136 or Australian rules footballers137 wearing 
custom or noncustom mouthguards. No differences in 

rugby,138,139 concussion incidence were seen in ice 
hockey,140 or basketball141 players who did or did not wear 
mouthguards. In addition, researchers142 found no differ-
ences in neurocognitive impairment at the day-3 follow-up 
between athletes who reported wearing or not wearing a 
mouthguard at the time of concussion. 

The use of protective headgear to decrease the risk of 
concussion in rugby is inconclusive. One group143 found a 
decrease in the risk of concussion among English premier 
rugby athletes who wore headgear; however, in 3 
studies139,144,145 of youth or college rugby athletes, no 
association was noted between wearing headgear and 
decreased risk of concussion. Studies of headgear use in 
soccer have largely been laboratory based and focused on 
biomechanical variables.146–148 In 1 investigation,149 a 
small decrease in self-reported concussions was demon-

strated in youth athletes wearing soccer headgear, but these 
results have not been replicated. 

Pediatric Concussion. Sport-related concussion is a 
significant concern in the pediatric population. Data from 
the National Electronic Injury Surveillance System 
(NEISS) estimated that concussions in 8- to 19-year-olds 
resulted in more than 500 000 visits to the emergency 
department, with close to half (252 807 visits) resulting 
from a sport-related mechanism.150  Sport-related 
concussions –accounted for 58% of all emergency 
department visits in children (8–13 years old) and 46% of 
all concussions in adolescents (14–19 years old).150 

Similarly, data from the National Hospital Ambulatory 
Medical Care Survey43 showed 144 000 emergency 
department visits for concussion in youth and adolescents 
(0–19 years old) over a 5-year period (2002–2006). Sport-
related concussion was the most common mechanism, 
accounting for 30% of all concussions in persons between 5 
and 19 years old.45 In high school athletes, Powell and 
Barber-Foss151 reported that AT-diagnosed concussions 
accounted for 5.5% of all sports injuries. More recently, 
data from High School Reporting Information Online (RIO) 
indicated that concussions in interscholastic athletes were 
responsible for 8.9% of all athletic injuries67 and that the 
overall concussion incidence rate according to RIO was 
0.23 concussions per 1000 athlete exposures, with a game 
rate of 0.53 and a practice rate of 0.11 per 1000 athlete 
exposures. 

Structural brain development occurs during childhood 
and adolescence with increased brain volume and connec-
tivity, as reflected by increased white matter volume, which 
is apparent on magnetic resonance imaging.152,153 Younger 
athletes may be more vulnerable to concussion because of 
this structural immaturity, coupled with less myelination, 
thinner frontal and temporal bones, a greater head-to-body 
ratio, and weaker neck musculature.154–157 Furthermore, 
functional brain immaturity is present through early 
adulthood; the brain continues to mature in areas 
responsible for cognitive processing, such as attention and 
concentration, learning and memory, reasoning, and 
executive function.16,158 Thus, neurocognitive performance 
would be expected to change at least until the age of 20 
years, requiring baseline levels of cognitive performance to 
be reassessed periodically, so that they can be compared 
with postinjury results. 

The susceptibility of a child or adolescent to prolonged 
recovery after concussion may result from the fact that the 
developing functions of the immature brain are more 
vulnerable than established functions. Some have also 
postulated that injury to the brain might interfere with the 
complex biological processes needed for brain develop-
ment.1,159–162 Concussed high school players took longer to 
recover from memory dysfunction than did concussed 
college players.36 Prolonged neurocognitive recovery has 
also been reported in other studies of high school 
athletes.163,164 Additionally, high school athletes with a 
history of 2 or more concussions demonstrated poorer 
cognitive recovery.163 However, to date, little evidence is 
available regarding postconcussion recovery in patients 
younger than high school age. 

A primary concern of premature RTP among pediatric 
athletes is diffuse cerebral swelling with delayed cata-
strophic deterioration, commonly referred to as second-
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Concussion Information Sheet for the Patient and Parent or Legal Custodian 

*lf there is anything on this sheet that you do not understand, please ask an adult to explain or read it to you. 

Patient Name: 

This form must be completed for each patient, even if there are multiple patients in the household. 

Parent or Legal Custodian Name(s): 

□ We have read the "Patient and Parent or Legal Custodian Concussion Information Sheet. 
lf true, please check box. 

After reading the information sheet, I am aware of the following information: 
Patient 
Initials 

A concussion is a brain injury, which should be reported to my parents, my 
coach( es), or a medical professional if one is available. 

A concussion can affect the ability to perform everyday activities such as the 
ability to think, balance, and perform in the classroom. 

A concussion cannot be "seen." Some symptoms might be present right away. 
Other symptoms can show up hours or days after an injury. 

Parent or Legal 
Custodian 
Initials 

I will tell my parents, my coach, or a medical professional about my injuries Not applicable 
and illnesses. 

Ifl think a teammate has a concussion, I should tell my coach(es), parents, or a Not applicable 
medical professional. 

I will not return to play in a game or practice if a hit to my head or body causes Not applicable 
any concussion-related symptoms. 

I will/my child will need written permission from a medical professional trained 
in concussion management to return to play or practice after a concussion. 

According to the latest data, most concussions take days or weeks to get better. 
A concussion may not go away right away. I realize that resolution from this 
injury is a process and may require more than 1 medical evaluation. 

I realize that emergency department or urgent care physicians will not provide 
clearance if the patient is seen right away after the injury. 

After a concussion, the brain needs time to heal. I understand that I am/my child 
is much more likely to have another concussion or more serious brain injury if 
return to play or practice occurs before concussion symptoms go away. 

Sometimes, repeat concussions can cause serious and long-lasting problems. 

I have read and understand the concussion symptoms on the Concussion 
Information Sheet. 

Signature of Patient Date 

Signature of Parent or Legal Custodian Date 
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