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In April 2013, the NCAA Sport Science Institute hosted 
a Concussion Task Force composed of concussion 
experts (scientists, physicians, clinicians) whose charge 
was to study concussion in college sports and to 
develop a consensus, when possible, on concussion 
definition, epidemiology, pathophysiology, management 
and long-term ramifications. When a consensus was 
not possible, the NCAA Concussion Task Force 
members made recommendations for further study that 
could provide a pathway for consensus. The 
Concussion Task Force members reviewed in particular 
three peer-reviewed journal articles that had been 
recently published: (1) “Consensus statement on con-
cussion in sport: the 4th International Conference on 
Concussion in Sport held in Zurich, November 2012”; 
(2) “American Medical Society for Sports Medicine 
position statement: concussion in sport”; (3) “Summary 
of evidence-based guideline update: Evaluation and 
management of concussion in sports.” The first two 
articles are consensus driven, and the third article is 
evidence-based. Despite differing methodologies and 
authors, there was a common thread of agreement 
regarding sports-related concussion diagnosis and 
management. Notably, for the first time, there was uni-
versal agreement in the peer-reviewed literature that 
athletes should not return to play on the same day in 
which they suffer a concussion.

The Concussion Task Force members did not recom-
mend any changes to the NCAA Concussion 
Management Plan, which is outlined on pages 64-65 
under “NCAA Concussion Policy and Legislation” and 
“Best Practices for a Concussion Management Plan.”

concuSSion definition
The consensus definition from the 4th International 
Conference on Concussion in Sport (Zurich 2012) is 

that concussion is a brain injury and is defined as a 
complex pathophysiological process affecting the 
brain, induced by biomechanical forces. These guide-
lines further describe common features that incorpo-
rate clinical, pathologic and biomechanical injury con-
structs that may be used in defining the nature of a 
concussive head injury, including: 
•	 Direct	blow	to	the	head,	face	or	neck	or	an	

impulsive force transmitted to the head.
•	 Rapid	onset	of	short-lived	impairment	of	neuro-

logical function that resolves spontaneously. In 
some cases, symptoms and signs may evolve 
over a number of minutes to hours.

•	 Functional	disturbance	rather	than	a	structural	
injury and, as such, no abnormality is seen on 
standard structural neuroimaging studies.

•	 Grades	set	of	clinical	symptoms	that	may	or	may	
not involve loss of consciousness.

As noted in the definitions box below, there is not one 
uniform definition of concussion.  

It is also noteworthy that concussion is sometimes 
used interchangeably with mild traumatic brain injury 
and at other times is considered one of several possi-
ble manifestations of traumatic brain injury. 
Importantly, the absolute guide for mild traumatic brain 
injury is a Glasgow Coma Scale of 13-15.

SPortS ParticiPation definitionS and 
concuSSion ePideMioloGy
Concussion incidence varies among sports.  The 
American Academy of Pediatrics published a classifi-
cation of sports by contact in 2001. Then in 2013, the 
American Academy of Neurology’s statement 
described contact and collision sports as those in 
which athletes purposely hit other athletes or inani-

GUIDELINE 2I

SPortS-related  
concuSSion 
June 1994 • Revised July 2004, 2009, July 2010, July 2011, July 2013 

CONCuSSiON DEFiNitiONS

American Academy  
of Neurology
Pathophysiologic disturbance in 
neurologic function characterized 
by clinical symptoms induced by 
biomechanical forces, occurring 
with or without loss of conscious-
ness. Standard structural neuro-
imaging is normal, and symptoms 
typically resolve over time.

American Medical Society  
for Sports Medicine
A traumatically induced transient 
disturbance of brain function 
involving a complex pathopysio-
logical process. Concussion is a 
subset of mild traumatic brain 
injury (MTBI), which is generally 
self-limited and at the less-severe 
end of the brain injury spectrum.

Zurich
A brain injury. Concussion is 
defined as a complex pathophysio-
logical process affecting the brain, 
induced by biomechanical forces.
 
NCAA
A complex pathophysiological 
process affecting the brain, induced 
by traumatic biomechanical forces.
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mate objects. The purposeful collisions put athletes 
participating in this class of sports at greater risk for 
concussions. Limited contact sports were described 
as those in which the force and the frequency of colli-
sions, whether with other athletes or inanimate 
objects, are decreased. Noncontact sports were 
described as those in which players do not come in 
contact with athletes or inanimate objects by force.  

The rate of concussion in NCAA sports can be 
assessed in various ways. Figure 1 demonstrates the 
rate of competition concussion per 1,000 student-ath-
lete exposures. It is noteworthy that the higher rates 
occur in contact/collision sports. All meaningfully mea-
surable rates occur in either contact/collision or limited 
contact/impact sports. It is also noteworthy that 
women have a higher rate of concussion than men for 
soccer and basketball. Another way to look at concus-
sion is through annual estimates of the actual number 
of concussions within the sport, combining both prac-
tice and competition sessions. Figure 2 depicts the 
percentage of concussions from each sport given the 
total number of concussion in 14 NCAA sports.  

Because of the large size of football teams and the 
higher rate of concussion relative to other sports, con-
cussion incidence is highest in football. In assessing 
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Data from 2004-2009. Overall practice and game injury rates for each sport can be found in Appendix C.

Data from 2004-2009.
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Figure 1: Rate of competition concussion injury in 14 NCAA sports
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the available data, anticipating concussion risk can be 
made based on the sport; anticipating concussion risk 
can also be guided by impact expectation. For each 
sport, it is important to follow the institution’s concus-
sion management plan.

The NCAA reviewed various concussion 
guidelines in addition to the injury 
data across sports to classify sports 
by an expectation for impacts and 
collisions. Unlike the previous 
two classifications, this classifi-
cation (Figure 3) lists lower-tier 
sports as limited contact 
because athletes are still at 
risk of a concussion both in 
sports and daily life.   

concuSSion 
PatHoPHySioloGy
Concussion is not a static 
event, but is rather a patho-
physiological process that may 
evolve over minutes, hours and 
days. Following a biomechanical 
linear or rotational impact to the brain, 
either directly or indirectly, the nerve cell 
and/or nerve axon become perturbed. The 
threshold of this impact is not known with certainty, 
and can vary between individuals, and even within the 
same individual.  

Once an individual receives a traumatic impact that 
exceeds the nerve cell’s ability to adapt, the patho-
physiological process begins. This process includes an 
interruption of the normal balance of chemicals such 
as potassium and calcium inside and outside the nerve 
cell. Restoring this balance requires extra energy, but 
part of the pathophysiologic process is also a 
decrease in blood flow to the brain. Thus, there is a 
mismatch between brain energy need and brain energy 
availability, sometimes referred to as an “energy 
crisis.” If the chemical balance is not restored, then 
there may be ongoing brain dysfunction that can 
include inflammation, changes in physical structure of 
the cell, and even nerve cell death.  

In most cases, the brain energy crisis is restored 
within seven to 10 days. This seven- to 10-day period 
is known as the “metabolic recovery phase.” Upon 
completion of the seven- to 10-day metabolic recovery 
phase, brain blood flow, brain energy availability, and 

brain chemical balance have returned to normal. If 
someone receives a concussion during the metabolic 
recovery phase of a prior concussion, the temporal 
resolution of the subsequent concussion will be further 
delayed. Whereas potassium and glutamate dysfunc-
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Figure 3: impact expectation by sport
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tion resolves within minutes, it may take six to 10 days 
for calcium perturbation and cerebral blood flow to 
normalize. This correlates with clinical symptomatolo-
gy, which is discussed next.

clinical ManifeStationS of concuSSion
Because the definition of concussion is not uniform 
and because there are no clearly defined genetic pre-
dispositions, serum/brain biomarkers, or definitive 
neuroimaging classifications of concussion, it is criti-
cal to be well versed in clinical manifestations of con-
cussion. Unlike many other medical conditions (e.g. 
breast cancer, myocardial infarction) in which there are 
numerous identified predispositions, biomarkers and 
imaging criteria, concussion remains largely defined by 
its clinical presentation, which can be varied, subtle 
and easily overlooked. Concussion results from a brain 
pathophysiological process, but the brain location (or 
locations), and the extent of brain injury can vary con-
siderably from concussion to concussion. Thus, con-
cussion manifestations can range from mild visual 
obscurations (e.g., “seeing stars”) to profound 
amnesia, incoordination and even loss of conscious-
ness. There are no clear prognostic factors for the 
many varied concussion manifestations. The above 
table lists signs and symptoms of concussion, as 
included in the American Medical Society of Sports 
Medicine Position Stand (AMSSM, 2013).

As noted in the signs and symptoms table, concussion 
symptoms and signs are varied. Also, many symptoms 
are nonspecific (e.g., headache, difficulty concentrat-
ing), and need to be placed in the proper context. For 
example, a student-athlete may have difficulty concen-
trating and complain of headache while coping with a 
tension-type headache (physical and mental stress) or 

migraine, or after a night of alcohol drinking and sleep 
deprivation, but that does not mean he or she is suf-
fering with a concussion. However, if the student-ath-
lete develops such symptoms following a traumatic 
head impact, either directly or indirectly, then concus-
sion is highly probable.

Any athlete who is suspected of suffering with concus-
sion must be evaluated immediately on the field, on 
the sideline or in a quiet locker room. Many tools exist 
to aid in the diagnosis of concussion, and it is best to 
include a combination of symptoms checklist, cogni-
tive testing and balance testing, all within a clinical 
context. The SCAT2 and SCAT3 combine these vari-
ables into one test. There is universal consensus, and 
NCAA policy, that any athlete who is diagnosed with a 
concussion must not return to play or practice that day 
and must be cleared by a health care professional 
(team physician or his or her designee) before return-
ing to play or practice.

the diagnosis of concussion is influenced by:
1. Medical team Awareness. When there exists a 

comprehensive program in which all medical team 
members and athletes are well versed in concus-
sion management, there is a high internal consis-
tency and reliability in diagnosing concussion. 
Conversely, when the medical team and athletes 
have not rehearsed concussion management, the 
internal consistency and reliability for concussion 
diagnosis diminish considerably.

2. Athlete Self-Report. Unfortunately, even well-
educated athletes have a high rate of not report-
ing concussion symptoms. Indeed, studies reveal 
that 40 to 50 percent of athletes will not report 
concussion symptoms, especially if they have had 

SiGNS AND SyMPtOMS OF CONCuSSiON

Physical
•	 Headache
•	 Nausea
•	 Vomiting
•	 Balance	problems
•	 Fatigue
•	 Sensitivity	to	light
•	 Numbness/tingling
•	 Dazed	
•	 Stunned

Cognitive
•	 Feeling	mentally	“foggy”
•	 Feeling	slowed	down
•	 Difficulty	concentrating
•	 Difficulty	remembering
•	 Forgetful	of	recent	 

information and  
conversations

•	 Confused	about	 
recent events

•	 Answers	questions	slowly

Emotional
•	 Irritable
•	 Sad
•	 More	emotional
•	 Nervous

Sleep
•	 Drowsiness
•	 Sleeping	more	than	usual
•	 Sleeping	less	than	usual
•	 Difficulty	falling	asleepAmerican Medical Society for Sports Medicine 2013 Position Stand
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a prior concussion. Reasons vary, and range from 
a sense of invincibility to fear of losing one’s 
playing position.

3. Over-Reliance on Computerized testing. 
Concussion diagnosis must be clinical, and cannot 
be made by computerized testing. Such tests may 
help make a clinical decision, but are not valid 
indicators of a diagnosis as a stand-alone tool.

 
concuSSion diaGnoSiS and ManaGeMent
The sideline evaluation of an athlete with a suspected 
concussion should include an assessment of airway, 
breathing and circulation (ABCs), followed by an 
assessment of the cervical spine and skull for associ-
ated injury. The sideline evaluation should also 
include a neurological and mental status examination 
and some form of brief neurocognitive testing to 

assess memory function and attention. This can be in 
the form of questions regarding the particular practice 
or competition, previous game results, and remote 
and recent memory, and questions to test the ath-
lete’s recall of words, months of the year backwards 
and calculations. Special note should be made 
regarding the presence and duration of retrograde or 
anterograde amnesia, and the presence and duration 
of confusion. A timeline of injury and the presence of 
symptoms should be noted. These sideline tests 
should be performed and repeated as necessary, but 
do not take the place of other comprehensive neuro-
psychological tests.

Once an injury occurs and an initial assessment has 
been made, it is important to determine an immediate 
plan of action, which may include deciding on whether 
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additional referral to a physician and/or emergency 
department should take place, and determining the fol-
low-up care. The medical staff should also determine 
whether additional observation or hospital admission 
should be considered.

Follow-up care and instructions should be given to the 
athlete, including ensuring that the athlete not be left 
alone for an initial period of time. Athletes who have 
suffered concussion should avoid alcohol or other sub-
stances that will impair their cognitive function, and 
also avoid aspirin and other medications that can 
increase their risk of bleeding.

Conventional imaging studies such as MRI and CT 
scans are usually normal in concussions, and they 
contribute little to concussion evaluation but should be 
employed whenever suspicion of an intracerebral or 
structural lesion (e.g., skull fracture) exists. If an athlete 
experiences prolonged loss of consciousness, confu-
sion, seizure activity, focal neurologic deficits or per-
sistent clinical or cognitive symptoms, then additional 
emergency evaluation is indicated.

The diagnosis of concussion is clinical. In other 
words, there are no laboratory tests, biomarkers, or 
computerized cognitive tests that make a diagnosis. 
Concussion diagnosis is based on the clinical presen-
tation of symptoms and signs that have been dis-

cussed in this guideline. Concussion is best diag-
nosed by a clinician with experience in managing ath-
letes with concussion. Several recent publications 
have endorsed the use of neurocognitive or neuropsy-
chological (NP) testing as an important cornerstone of 
concussion evaluation. It is likely that NP testing of 
memory performance, reaction time, and speed of 
cognitive processing, regardless of whether adminis-
tered by paper-and-pencil or computerized method, is 
useful in helping to identify the presence of concus-
sion. These tests provide a reliable assessment and 
quantification of brain function by examining brain-
behavior relationships. NP tests are designed to 
measure a broad range of cognitive function, includ-
ing speed of information processing, memory recall, 
attention and concentration, reaction time, scanning 
and visual tracking ability, and problem-solving ability. 
Several computerized versions of these tests also 
have been designed to improve the availability of 
these tests, and make them easier to distribute and 
use. Ideally, these tests are performed before the 
season as a “baseline” with which post-injury tests 
can be compared. Despite the utility of NP test batter-
ies in the assessment and treatment of concussion in 
athletes, several questions remain unanswered. 
Computerized NP testing should be interpreted by 
health care professionals trained and familiar with the 
type of test and the individual test limitations, includ-
ing a knowledgeable assessment of the reliable 

GRADuAtED REtuRN-tO-PlAy PROtOCOl*

Rehabilitation stage Functional exercise at each stage of rehabilitation Objective of each stage

1. No activity. Symptom-limited physical and cognitive rest. Recovery.

2. light aerobic exercise. Walking, swimming or stationary cycling keeping  Increase heart rate. 
 intensity less than 70 percent maximum permitted 
 heart rate. No resistance training. 

3. Sport-specific exercise. Skating drills in ice hockey, running drills in soccer.  Add movement. 
 No head-impact activities.

4. Noncontact training drills. Progression to more complex training drills,  Exercise, coordination  
 e.g. passing drills in football and ice hockey.  and cognitive load. 
 May start progressive resistance training.

5. Full-contact practice. Following medical clearance, participate in normal Restore confidence  
 training activities.  and assess functional 
  skills by coaching staff.

6. Return to play. Normal game play.

* 2013 International Conference on Concussion in Sport. Zurich, Switzerland.
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change index, baseline variability and false-positive 
and false-negative rates. NP testing should be used 
only as part of a comprehensive concussion manage-
ment strategy and should not be used in isolation. 
Further research is needed to understand the com-
plete role of neuropsychological testing. 

The clinical diagnosis of concussion is aided by com-
paring baseline cognitive and balance tests, such as 
the NP tests noted above, with post-incident tests. 
These baseline tests are in flux, including SCAT III, 
which has not been validated clinically. In addition, 
investigators are evaluating eye movement, vestibular 
reaction, and voice recognition tests, among others, 
that may serve as an adjunct in the clinical diagnosis 
of concussion. NCAA Best Practices for a Concussion 
Management Plan states that at a minimum, baseline 
assessments of athletes should consist of the use of a 
symptoms checklist and standardized cognitive and 
balance assessments such as SAC, SCAT, SCAT II, 
and Balance Error Scoring System (BESS). The clinical 
diagnosis of concussion is ultimately made when a 
discerning clinician notes an inciting event (e.g., blow 
to the head), which is followed by symptoms and signs 
that are consistent with concussion and that are not 
indicative of other brain injury. 

Once concussion is diagnosed, the cornerstone of 
concussion management is physical and cognitive 
rest until the acute symptoms resolve, followed by a 
supervised graded program of exertion before 
medical clearance and return to play. Once an athlete 
is completely asymptomatic, the return-to-play pro-
gression should occur in a step-wise fashion with 
gradual increments in physical exertion and risk of 
contact. After a period of remaining asymptomatic, 
the first step is an “exertional challenge” in which the 
athlete exercises for 15 to 20 minutes in an activity 
such as biking or running; this leads to an increase in 
heart rate with some sweating. If he/she does not 
experience any symptoms in conjunction with this 
first exercise challenge, this can be followed by a 
steady increase in exertion, followed by a return to 
sport-specific activities that do not put the athlete at 
risk for contact. Examples include dribbling a ball or 
shooting, stickwork or passing, or other agilities. This 
allows the athlete to return to the practice setting, 
albeit in a limited role. Then, the athlete can be pro-
gressed to practice activities with limited contact and 
finally full contact. There are not universally accepted 
guidelines for how quickly to move from one exercise 
stage to the next; in general, it is recommended that 

each rehabilitation stage take 24 hours before pro-
gressing to the next stage, and such progression 
should be individualized. Final clearance for a return 
to play should be provided by a physician or a physi-
cian’s designee.  

There are no standardized guidelines for returning the 
athlete to school. If the athlete develops increased 
symptoms with cognitive stress, student athletes may 
require academic accommodations such as a reduced 
workload, extended test-taking time, days off or a 
shortened school day.  Returning the student to 
school, even if the day is shortened, can be consid-
ered when the student can tolerate cognitive activity or 
stimulation for approximately 30 to 45 minutes. This 
arbitrary cutoff is based on the observation that a good 
amount of learning takes place in 30- to 45-minute 
increments. Given that most concussions resolve 
within three weeks of the injury, adjustments may often 
be made in the individual classroom setting without 
formal written plans such as a 504 plan or individual-
ized education program (IEP).

Preinjury mood disorders, learning disorders, attention 
deficit disorders (ADD/ADHD) and migraine headaches 
complicate diagnosis and management of a concus-
sion. Students may require cognitive rest and may 
require academic accommodations such as reduced 
workload and extended time for tests while recovering 
from a concussion.

PoSt-concuSSion raMificationS
There is considerable controversy with regard to long-
term implications of concussion. On one end of the 
spectrum, some claim that repeated concussions 
cause a neurodegenerative brain disease called 
chronic traumatic encephalopathy or CTE. On the 
other end of the spectrum, some claim that there are 
no significant long-term sequelae of concussion. The 
murky evidence lies somewhere in between.  

Post-Concussion Syndrome. Post-concussion syn-
drome refers to prolonged concussion symptoms fol-
lowing concussion. It is not truly a “syndrome” 
because there is no core of consistent symptoms and 
there is no clear correlation with type or severity of 
concussion, biomarkers, or genetic/personality predis-
position. Symptoms may be neurologic (e.g., dizzi-
ness, light sensitivity), cognitive (memory, attention 
deficits) and emotional (depression, anxiety).  Post-
concussion syndrome is best considered a neuropsy-
chiatric disorder, and it is important to recognize that it 
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has no bearing on the extent of, or expected recovery 
from, concussion. Post-concussion syndrome is best 
managed in a multidisciplinary manner that includes 
gradual increase in physical and cognitive activity. 
Management is distinctly different from acute concus-
sion management, and individuals should not simply 
be relegated to prolonged rest, which may perpetuate 
the symptomatology.

Chronic Neurobehavioral impairment. Cognitive 
and executive dysfunction has been described fol-
lowing multiple concussions. However, only two 
Class I studies exist, and these are for jockeys and 
rugby players. There are seven Class II studies that 

include boxers, NFL players and soccer players, 
which demonstrate long-term cognitive impairment. 
Two studies show an association with apoE4 geno-
type, suggesting a genetic predisposition, and one 
study shows an association with a prior history of 
learning disability. There is one Class III study of 
NFL players. There is some correlation with magni-
tude of exposure and chronic neurobehavioral 
impairment in professional athletes, but the relation-
ship between exposure and chronic neurobehavioral 
impairment in amateur athletes is uncertain. This 
may be from a combination of underpowered studies 
and possible brain adaptations that are different in 
younger individuals.
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Depression. Depression also has been reported as a 
possible long-term manifestation of repeated concus-
sion. Two Class II studies of retired NFL players note 
an increased rate of depression in a dose-response 
manner, and one Class III study of retired NFL players 
notes a higher depression rate than the general popu-
lation. There are also studies that show no clear rela-
tionship between depression and prior concussion. Of 
note: about 21 percent of college student-athletes 
report depression at baseline.

Chronic traumatic Encephalopathy (CtE). CTE is a 
progressive neurodegenerative disease whose patho-
logic hallmark is abnormal tau deposition, with clinical 
manifestations of mood disorder, neuromuscular inco-
ordination, dementia and death. There are not agreed-

upon pathological and clinical criteria for CTE, 
although it seems clear that CTE is a distinct clinical 
entity from Alzheimer’s disease. In a 2012 publication 
of CTE case series (Brain), CTE is described as a “pro-
gressive tauopathy that occurs as a consequence of 
repetitive mild traumatic brain injury.” In the Zurich 
2012 consensus paper, it is noted that “it is not possi-
ble to determine the causality or risk factors [of CTE] 
with any certainty. As such, the speculation that 
repeated concussion or subconcussive impacts cause 
CTE remains unproven.” The universal consensus in 
the NCAA Concussion Task Force was that we need to 
better understand CTE with regard to genetic predis-
positions and biomarkers. No task force member 
noted a clear cause-and-effect relationship between 
concussion and CTE.

NCAA CONCuSSiON POliCy AND lEGiSlAtiON

the NCAA Executive Committee adopted  
(April 2010) the following policy for institutions  
in all three divisions: 
“Institutions shall have a concussion management 
plan on file such that a student-athlete who exhib-
its signs, symptoms or behaviors consistent with a 
concussion shall be removed from practice or 
competition and evaluated by an athletics health 
care provider with experience in the evaluation and 
management of concussions. Student-athletes 
diagnosed with a concussion shall not return to 
activity for the remainder of that day. Medical 
clearance shall be determined by the team physi-
cian or his or her designee according to the con-
cussion management plan.

“In addition, student-athletes must sign a state-
ment in which they accept the responsibility for 
reporting their injuries and illnesses to the institu-
tional medical staff, including signs and symptoms 
of concussions. During the review and signing 
process, student-athletes should be presented 
with educational material on concussions.”

NCAA adopted concussion management  
plan legislation
An active member institution shall have a concus-
sion management plan for its student-athletes. 
The plan shall include, but is not limited to, the 
following:
(a) An annual process that ensures student-ath-

letes are educated about the signs and symp-
toms of concussions. Student-athletes must 
acknowledge that they have received informa-
tion about the signs and symptoms of concus-
sions and that they have a responsibility to 
report concussion-related injuries and illnesses 
to a medical staff member;

(b) A process that ensures a student-athlete who 
exhibits signs, symptoms or behaviors consis-
tent with a concussion shall be removed from 
athletics activities (e.g., competition, practice, 
conditioning sessions) and evaluated by a 
medical staff member (e.g., sports medicine 
staff, team physician) with experience in the 
evaluation and management of concussions;

(c) A policy that precludes a student-athlete diag-
nosed with a concussion from returning to ath-
letic activity (e.g., competition, practice, condi-
tioning sessions) for at least the remainder of 
that calendar day; and

(d) A policy that requires medical clearance for a 
student-athlete diagnosed with a concussion to 
return to athletics activity (for example, compe-
tition, practice, conditioning sessions) as deter-
mined by a physician (e.g., team physician) or 
the physician’s designee.

Effect of violation. A violation of Constitution 
3.2.4.17 shall be considered an institutional violation 
per Constitution 2.8.1; however, the violation shall 
not affect the student-athlete’s eligibility.
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BESt PRACtiCES FOR A CONCuSSiON MANAGEMENt PlAN

In addition to the Executive Committee policy 
requirements, additional best practices for a concus-
sion management plan include, but are not limited to:
1. Although sports currently have rules in place, 

athletics staff, student-athletes and officials 
should continue to emphasize that purposeful 
or flagrant head or neck contact in any sport 
should not be permitted and current rules of 
play should be strictly enforced.

2. Institutions should have on file and annually 
update an emergency action plan for each ath-
letics venue to respond to student-athlete cata-
strophic injuries and illnesses, including but not 
limited to, concussions, heat illness, spine inju-
ry, cardiac arrest, respiratory distress (e.g., asth-
ma) and sickle cell trait collapses. All athletics 
health care providers and coaches (including 
strength and conditioning staff) should review 
and practice the plan at least annually.

3. Institutions should have on file an appropriate 
health care plan that includes equitable access to 
athletics health care providers for each NCAA sport.

4. Athletics health care providers should be 
empowered to have the unchallengeable author-
ity to determine management and return to play 
of any ill or injured student-athlete, as the pro-
vider deems appropriate. For example, a count-
able coach should not serve as the primary 
supervisor for an athletics health care provider, 
nor should the coach have sole hiring or firing 
authority over a provider.

5. The concussion management plan should outline 
the roles of athletics health care staff (e.g., physi-
cian, certified athletic trainer, nurse practitioner, 
physician assistant, neurologist, neuropsychologist). 
In addition, the following components have been 
specifically identified for the collegiate environment:
a. Institutions should ensure that coaches 

have acknowledged that they understand 
the concussion management plan and their 
role within the plan and that they received 
education about concussions.  

b. Athletics health care providers should practice 
within the standards as established for their 
professional practice (e.g., physician, certified 
athletic trainer, nurse practitioner, physician 
assistant, neurologist, neuropsychologist).

c. Institutions should record a baseline assess-

ment for each student-athlete before the first 
practice in the sports of baseball, basketball, 
diving, equestrian, field hockey, football, 
gymnastics, ice hockey, lacrosse, pole vault-
ing, rugby, skiing, soccer, softball, water polo 
and wrestling, at a minimum. The same base-
line assessment tools should be used post-
injury at appropriate time intervals. The base-
line assessment should consist of one or 
more of the following areas of assessment.
1) At a minimum, the baseline assessment 

should consist of the use of a symp-
toms checklist and standardized cogni-
tive and balance assessments [e.g., 
SAC; SCAT; SCAT II; Balance Error 
Scoring System (BESS)].

2) Additionally, neuropsychological testing 
(e.g., computerized, standard paper and 
pencil) has been shown to be effective in 
the evaluation and management of con-
cussions. The development and imple-
mentation of a neuropsychological 
testing program should be performed in 
consultation with a neuropsychologist 
who is in the best position to interpret NP 
tests by virtue of background and train-
ing. However, there may be situations in 
which neuropsychologists are not avail-
able and a physician experienced in the 
use and interpretation of such testing in 
an athletic population may perform or 
interpret NP screening tests.

d. The student-athlete should receive serial mon-
itoring for deterioration. Athletes should be 
provided with written instructions upon dis-
charge, preferably with a roommate, guardian 
or someone who can follow the instructions.  

e. The student-athlete should be evaluated by a 
team physician as outlined within the concus-
sion management plan. Once asymptomatic 
and post-exertion assessments are within 
normal baseline limits, return-to-play should 
follow a medically supervised stepwise process.

6. Institutions should document the incident, eval-
uation, continued management and clearance 
of the student-athlete with a concussion.

For references, visit NCAA.org/SSI.

http://www.NCAA.org/SSI


20
13

-1
4 

N
C

A
A

 S
po

rt
s 

M
ed

ic
in

e 
H

an
db

oo
k

66

REFERENCES
1. Broglio, Ferrara, Macciocchi, Baumgartner, & Elliott. Test-retest 

reliability of computerized concussion assessment programs. Journal of 
Athletic Training. 2007;42:509-514.

2. Cantu RC: Concussion severity should not be determined until all 
postconcussion symptoms have abated. Lancet 3:437-8, 2004.

3. Cantu RC: Recurrent athletic head injury: risks and when to retire. Clin 
Sports Med. 22:593-603, 2003.

4. Cantu RC: Post traumatic (retrograde/anterograde) amnesia: 
pathophysiology and implications in grading and safe return to play. 
Journal of Athletic Training. 36(3): 244-8, 2001.

5. Committee on Sports Medicine: Recommendations for Participation in 
Competitive Sports. Pediatrics. 1988;81:737-739.

6. Giza, CC and Hovda, DA:  The Neurometabolic Cascade of 
Concussion. Journal of Athletic Training. 2001. 36(3): 228-235

7. Giza, Kutcher, Ashwal, Barth, Getchius, Gioia, et al. Evidence-based 
Guideline Update: Evaluation and Management of Concussion in 
Sports. American Academy of Neurology. 2013. 

8. Guskiewicz KM, Bruce SL, Cantu R, Ferrara MS, Kelly JP, McCrea M, 
Putukian M, McLeod-Valovich TC; National Athletic Trainers’ 
Association Position Statement: Management of Sport-related 
Concussion: Journal of Athletic Training. 39(3): 280-297, 2004.

9. Guskiewicz, McCrea, Marshall, Cantu, Randolph, Barr, Onate, & Kelly. 
Cumulative Effects Associated with Recurrent Concussion in Collegiate 
Football Players: The NCAA Concussion Study. Journal of the American 
Medical Association. 2003.

10. Harmon, Drezner, Gammons, Guskiewicz, Halstead, Herring, Kutcher, 
et. al. American Medical Society for Sports Medicine position 
statement: concussion in sport.  British Journal of Sports Medicine. 
2013;47:15–26.  

11. Hovda DA, Lee SM, Smith ML et al: The Neurochemical and metabolic 
cascade following brain injury: Moving from animal models to man.  J 
Neurotrauma 12(5):143-146, 1995.

12. Kutcher & Eckner. At-Risk Populations in Sports-Related Concussion. 
Current Sports Medicine Reports. 2010;16-20.

13. McCory, Meeuwisse, Aubry, Cantu, Dvorak, Echemendia, Engebretsen, 
Johnston, Jutcher, et. al. Consensus statement on concussion in sport: 
the 4th International Conference on Concussion in Sport held in Zurich, 
November 2012. British Journal of Sports Medicine. 2013;47:250–258.

14. McCrea, Guskiewicz, Barr, Marshall, Randolph, Cantu, Onate, & Kelly. 
Acute Effects and Recovery Time Following Concussion in Collegiate 
Football Players: The NCAA Concussion Study. Journal of the American 
Medical Association. 2003.

15. McCrea M, Hammeke T, Olsen G, Leo , Guskiewicz K: Unreported con-
cussion in high school football players. Clin J Sport Med 2004;14:13-17.

16. Mihalik, Bell, Marshall, & Guskiewicz. Measurement of Head Impacts In 
Collegiate Football Players: An Investigation of Positional And Event-
Type Differences. Neurosurgery. 2007;61:1229-1235.

RESOuRCES

•	 NCAA Concussion Fact Sheets and video 
for Coaches and Student-Athletes 
Available at NCAA.org/SSI.

•	 Heads up: Concussion tool Kit 
CDC. Available at www.cdc.gov/ncipc/tbi/
coaches_tool_kit.htm.

•	 Heads	Up	Video	 
NATA. Streaming online at www.nata.org/con-
sumer/headsup.htm.
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