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The health and safety principle of
the National Collegiate Athletic
Association’s constitution provides
that it is the responsibility of each
member institution to protect the
health of, and provide a safe envi-
ronment for, each of its partici-
pating student-athletes.  To provide
guidance in accomplishing this
objective and to assist member
schools in developing a safe inter-
collegiate athletics program, the
NCAA Committee on Competitive
Safeguards and Medical Aspects of
Sports creates a Sports Medicine
Handbook. The committee has
agreed to formulate guidelines for
sports medicine care and protec-
tion of student-athletes’ health and
safety for topics relevant to inter-
collegiate athletics, applicable to 
a large population of student-
athletes, and not accessible in
another easily obtainable source.

This handbook consists of 
guidelines for each institution to
consider in developing sports med-
icine policies appropriate for its
intercollegiate athletics program.
In some instances, accompanying
references to sports medicine or
legal resource materials are provid-
ed for further guidance. These 
recommendations are not intended
to establish a legal standard of care
that must be strictly adhered to by
member institutions. In other
words, these guidelines are not
mandates that an institution is

required to follow to avoid legal 
liability or disciplinary sanctions by
the NCAA.  However, an institution
has a legal duty to use reasonable
care in conducting its intercolle-
giate athletics program, and guide-
lines may constitute some 
evidence of the legal standard of
care.

These general guidelines are not
intended to supersede the exercise
of medical judgment in specific 
situations by a member institu-
tion’s sports medicine staff. In all
instances, determination of the
appropriate care and treatment of
student-athletes must be based on
the clinical judgment of the institu-
tion’s team physician or athletic
health care team that is consistent
with sound principles of sports
medicine care. These recommen-
dations provide guidance for an
institution’s athletics administra-
tors and sports medicine staff in
protecting student-athletes’ health
and safety, but do not establish any
rigid requirements that must be fol-
lowed in all cases.

This handbook is produced annual-
ly and sent to directors of athletics,
senior woman administrators, 
faculty athletics representatives,
athletic trainers, team physicians,
CHAMPS/Life Skills coordinators,
student-athlete advisory commit-
tees and conference commission-
ers at each member institution in

the fall. Please view the NCAA
Sports Medicine Handbook as a
tool to help your institution develop
its sports medicine administrative
policies. Such policies should
reflect a commitment to protecting
your student-athletes’ health and
well-being as well as an awareness
of the guidelines set forth in this
handbook.
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Participation in intercollegiate ath-
letics involves unavoidable expo-
sure to an inherent risk of injury.
However, student-athletes rightfully
assume that those who sponsor
intercollegiate athletics have taken
reasonable precautions to minimize
the risks of injury from athletics
participation.  In an effort to do so,
the NCAA collects injury data in
intercollegiate sports.  When appro-
priate, the NCAA Committee on
Competitive Safeguards and
Medical Aspects of Sports makes
recommendations to modify safety
guidelines, equipment standards,
or a sport’s rules of play.

It is important to recognize that rule
books, safety guidelines and equip-
ment standards, while helpful
means of promoting safe athletics
participation, are themselves insuf-
ficient to accomplish this goal.  To
effectively minimize the risks of
injury from athletics participation,
everyone involved in intercollegiate
athletics must understand and
respect the intent and objectives of
applicable rules, guidelines and
standards.

The institution, through its athletics
director, is responsible for estab-
lishing a safe environment for its
student-athletes to participate in its
intercollegiate athletics program.

Coaches should appropriately warn
student-athletes about the sport’s
inherent risks of injury and instruct
them how to minimize such risks
while participating in games, prac-
tices and training.

The team physician and athletic
health care team should assume
responsibility for developing an
appropriate injury prevention 
program and providing quality
sports medicine care to injured 
student-athletes.

Student-athletes should fully
understand and comply with the
rules and standard of play that gov-
ern their sports and follow estab-
lished procedures to minimize their
risk of injury.

In summary, all persons participat-
ing in, or associated with, an 
institution’s intercollegiate athletics 
program share responsibility for
taking steps to reduce effectively
the risk of injury during intercolle-
giate athletic competition.
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medical resources should be
based on established medical cri-
teria (e.g., injury rates, rehabilita-
tion) rather than the sport itself.

Member institutions should not
place their sports medicine staffs
in compromising situations by
having them provide inequitable
treatment in violation of their
medical codes of ethics.

Institutions should be encour-
aged to incorporate questions
regarding adequacy of medical
care, with special emphasis on
equitable treatment, in exit inter-
views with student-athletes.

8. Equipment. Purchasers of equip-
ment should be aware of and use
safety standards. In addition,
attention should be directed to
maintaining proper repair and fit-
ting of equipment at all times in all
sports. Student-athletes should:

a. Be informed what equipment
is mandatory and what consti-
tutes illegal equipment;

b. Be provided the mandated
equipment;

4. Acceptance of Risk. Any informed
consent or waiver by student-
athletes (or, if minors, by their
parents) should be based on an
awareness of the risks of partici-
pating in intercollegiate sports.

5. Planning/Supervision. Safety in
intercollegiate athletics can be
attained only by appropriate plan-
ning for and supervision of prac-
tice, competition and travel.

6. Minimizing Potential Legal Liability.
Liability must be a concern of
responsible athletics administra-
tors and coaches. Those who
sponsor and govern athletics
programs should accept the
responsibility of minimizing the
risk of injury.

7. Equitable Medical Care.  Member
institutions should neither prac-
tice nor condone illegal discrimi-
nation on the basis of race,
creed, national origin, sex, age,
disability, social status, financial
status, sexual orientation or reli-
gious affiliation within their
sports medicine programs.

Availability and accessibility to

The following components of a
safe athletics program are an
important part of injury preven-
tion. They should serve both as a
checklist and as a guideline for
use by athletics administrators in
the development of safe pro-
grams.

1. Preparticipation Medical Exam.
Before student-athletes accept
the rigors of any organized sport,
their health should be evaluated
by qualified medical personnel.
Such an examination should
determine whether the student-
athlete is medically cleared to
engage in a particular sport (see
NCAA Bylaw 17.1.5).

2. Health Insurance. Each student-
athlete should be covered by indi-
vidual, parental or institutional
medical insurance to defray the
costs of significant injury or illness.

3. Preseason Preparation. The stu-
dent-athlete should be protected
from premature exposure to the
full rigors of sports. Preseason
conditioning should provide the
student-athlete with optimal
readiness by the first practice.
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c. Be instructed to wear and how
to wear mandatory equipment
during participation; and

d. Be instructed to notify the
coaching staff when equipment
becomes unsafe or illegal.

9. Facilities. The adequacy and
conditions of the facilities used
for particular intercollegiate ath-
letics events should not be over-
looked, and periodic examination
of the facilities should be con-
ducted. Inspection of the facili-
ties should include not only the
competitive area, but also warm-
up and adjacent areas.

10. Blood-Borne Pathogens. In 1992,
The Occupational Safety and
Health Administration (OSHA)
developed a standard directed to
minimizing or eliminating occupa-
tional exposure to blood-borne
pathogens. Each member institu-
tion should determine the applica-
bility of the OSHA standard to its
personnel and facilities.

11. Emergency Care. See Guideline 1c.
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Important changes in medical
status or abnormalities may
require more formal cardiovascu-
lar evaluation.

Medical records. Student-ath-
letes have a responsibility to
truthfully and fully disclose their
medical history and to report any
changes in their health to the
team’s health-care provider.
Medical records should be main-
tained during the student-ath-
lete’s collegiate career and
should include:

1.A record of injuries, illnesses,
new medications or allergies, preg-
nancies and operations, whether
sustained during the competitive
season or the off-season;

2.Referrals for and feedback
from consultation, treatment or
rehabilitation;

3.Subsequent care and clear-
ances;

4.A comprehensive entry-year
health-status questionnaire and an
updated health-status questionnaire
each year thereafter. Components of
the questionnaire should consider
recommendations from the
American Heart Association (see
reference Nos. 2 and 3) and the 3rd
Edition Preparticipation Physical

Evaluation (see reference No. 6).

5. Immunizations. It is recom-
mended that student-athletes be
immunized for the following:

a. Measles, mumps, rubella
(MMR);

b. Hepatitis B; 

c. Diptheria, tetanus (and boost-
ers when appropriate); and 

d. Meningitis.

6.Written permission, signed by
the student-athlete, that autho-
rizes the release of medical infor-
mation to others should be
signed annually. Such permis-
sion should specify all persons to
whom the student-athlete autho-
rizes the information to be
released. The consent form also
should specify which information
may be released and to whom.

Note: Records maintained in the
athletic training facility are medical
records, and therefore subject to
state and federal laws with regard to
confidentiality and content. Each
institution should obtain from
appropriate legal counsel an opinion
regarding the confidentiality and
content of such records in its state.

Medical records and the informa-

Preparticipation medical evalua-
tion. A preparticipation medical
evaluation should be required upon
a student-athlete’s entrance into
the institution’s intercollegiate ath-
letics program (see NCAA Bylaw
17.1.5). This initial evaluation
should include a comprehensive
health history, immunization histo-
ry as defined by current Centers for
Disease Control and Prevention
(CDC) guidelines and a relevant
physical exam, with strong empha-
sis on the cardiovascular, neuro-
logic and musculoskeletal evalua-
tion. After the initial medical evalu-
ation, an updated history should be
performed annually. Further
preparticipation physical examina-
tions are not believed to be neces-
sary unless warranted by the
updated history or the student-ath-
lete’s medical condition.

The American Heart Association
has modified its 1996 recom-
mendation for a cardiovascular
screening every two years for
collegiate athletes.2 The revision3

recommends cardiovascular
screening as a part of the physi-
cal exam required upon a stu-
dent-athlete’s entrance into the
intercollegiate athletics program.
In subsequent years, an interim
history and blood pressure mea-
surement should be made.
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tion they contain should be creat-
ed, maintained and released in
accordance with clear written
guidelines based on this opinion.
All personnel who have access to a
student-athlete’s medical records
should be familiar with such
guidelines and informed of their
role in maintaining the student-
athlete’s right to privacy.

Institutions should consider state
statutes for medical records reten-
tion (e.g., 7 years; 10 years); insti-
tutional policy (e.g., insurance
long term retention policy); and
professional liability statute of lim-
itations.  

Follow-up examinations. Those
who have sustained a significant
injury or illness during the sport
season should be given a follow-up
examination to re-establish medical
clearance before resuming partici-
pation in a particular sport. This
policy also should apply to preg-
nant student-athletes after delivery
or pregnancy termination. These
examinations are especially rele-
vant if the event occurred before the
student-athlete left the institution
for summer break. Clearance for
individuals to return to activity is
solely the responsibility of the team
physician or that physician’s desig-
nated representative. 

Medical Hardship Waivers.
Documentation standards should
assist conferences and institutions
in designing a medical treatment
protocol that satisfies all questions
of incapacitation and reflects such
in the records. To clarify:

• hardship waiver: A hardship
waiver deals with a student-ath-
lete’s seasons of competition and
may only be granted if a student-
athlete has competed and used
one of the four seasons of com-
petition.

• extension waiver: An extension
waiver deals with time on a stu-
dent-athlete’s eligibility clock and
may be granted if, within a stu-
dent-athlete’s period of eligibility
(five years or 10 semesters), he
or she has been denied more
than one participation opportuni-
ty for reasons beyond the stu-

dent-athlete’s and the institu-
tion’s control.  

In order to demonstrate that an
injury or illness prevented competi-
tion and resulted in incapacitation
for the remainder of the playing
season, an institution needs to pro-
vide objective documentation to
substantiate the incapacitation.
Three key components need to be
included in this documentation:

1. Contemporaneous diagnosis of
injury/illness;

2. Acknowledgement that the
injury/illness is incapacitating;
and

3. Length of incapacitation. 

For more information about medi-
cal hardship waivers, read the com-
plete article at NCAA.org/
health-safety or contact the NCAA’s
student-athlete reinstatement staff.
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tain sports face a difficult paradox
in their training/nutrition regimen,
particularly those competing in
“weight class” sports (e.g.,
wrestling, rowing), sports that
favor those with lower body
weight (e.g., distance running,
gymnastics), sports requiring 
student-athletes to wear body
contour-revealing clothing (track,
diving, swimming, volleyball) and
sports with subjective judging
related to “aesthetics” (gymnas-
tics, diving).  These student-ath-
letes are encouraged to eat to pro-
vide the necessary energy sources
for performance, yet they often
face self- or team-imposed weight
restrictions. Emphasis on low
body weight or low body fat may
benefit performance only if the
guidelines are realistic, the calorie
intake is reasonable and the diet is
nutritionally well-balanced accord-
ing to the Food Pyramid.  The use
of extreme weight-control mea-
sures can jeopardize the health of
the student-athlete and possibly
trigger behaviors associated with

defined eating disorders.

NCAA studies have shown that at
least 40 percent of member insti-
tutions reported at least one case
of anorexia nervosa or bulimia
nervosa in their athletics pro-
grams. Anorexia Nervosa is
defined as self-imposed starvation
in an obsessive effort to lose
weight and to become thin.
Bulimia Nervosa involves recur-
ring binge-eating, usually followed
by some method of purging, such
as vomiting, diuretic or laxative
abuse or intensive exercise.  The
number of student-athletes who
exhibit behaviors associated with
disordered eating (but do not fit
the diagnostic criteria of anorexia
nervosa and bulimia nervosa) is
even higher. Although eating dis-
orders are much more prevalent in
women (approximately 90 percent
of the reports in the NCAA studies
were in women’s sports), eating
disorders also occur in men.

The warning signs of the two most
serious eating disorders include:

Anorexia Nervosa — Drastic loss
in weight, a preoccupation with
food, calories and weight, wearing
baggy or layered clothing, relent-
less, excessive exercise, mood
swings, and avoiding food-related
social activities.
Bulimia Nervosa — Recurring
binge eating, usually followed by
some method of purging, such as
vomiting, diuretic or laxative abuse
or intensive exercise. Warning
signs — excessive concern about
weight, bathroom visits after
meals, depressive moods, strict
dieting followed by eating binges,
and increasing criticism of one’s
body.  It is important to note that
the presence of one or two of these

warning signs does not necessari-
ly indicate the presence of an eat-
ing disorder, but may indicate a
subclinical form of disordered eat-
ing. Absolute diagnosis should be
done by appropriate professionals.

Menstrual irregularities can be
associated with eating disorders
and other conditions. However, all
student-athletes with menstrual
irregularities should be seen by a
physician (see Guideline 2k).

Eating disorders are often an
expression of underlying emotion-
al distress that may develop long
before the individual was involved
in athletics. It has been suggested
that stress, whether it be from par-
ticipating in athletics, striving for
academic success or pursuing
social relationships, may trigger
psychological problems, such as
eating disorders, in susceptible
individuals. Eating disorders can
be triggered in such individuals by
a single event or comments from a
person important to the individual.
In athletic performance, such trig-
gering mechanisms may include
offhand remarks about appearance
or constant badgering about a stu-
dent-athlete’s body weight, body
composition or body type.
Coaches, athletic trainers and
supervising physicians must be
watchful for student-athletes who
may be prone to eating disorders,
particularly in sports in which
appearance or body weight is a fac-
tor in performance. 

Disordered eating can lead to semi-
starvation and dehydration, result-
ing in loss of muscular strength and
endurance, decreased aerobic and
anaerobic power, loss of coordina-
tion, impaired judgment, and other
complications that decrease perfor-
mance and impair health. These

Available online at
NCAA.org/health-safety.
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symptoms may be readily apparent
or may not be evident for an extend-
ed period of time. Many student-
athletes have performed success-
fully while experiencing an eating
disorder. Therefore, diagnosis of
this problem should not be based
entirely on a decrease in athletic
performance.

Body composition and body
weight can affect exercise perfor-
mance but should not be used as
the main criteria for participation in
sports. Decisions regarding weight

loss should be based on the fol-
lowing recommendations to
reduce the potential of an eating
disorder:
1. Frequent weigh-ins (either as
a team or individually) are discour-
aged. 
2. If weight loss (fat loss) is
desired, it should start early —
before the competitive season —
and involve a trained medical or
nutrition professional.
3. Weight loss should be agreed
upon by the student-athlete and

For each student-athlete, there
may be a unique optimal body
composition for performance,
for health and for self-esteem.
However, in most cases, these
three values are NOT identical.
Mental and physical health
should not be sacrificed for per-
formance.  An erratic or lost
menstrual cycle, sluggishness or
an obsession with achieving a
number on a scale may be signs
that health is being challenged.

Health
Optimal

Body

Composition

≠ Self-Esteem

≠ ≠

Performance 

appropriate medical and nutritional
personnel, with consultation from
the coach.

4. A responsible and realistic
weight loss plan should be devel-
oped on an individual basis.

Along with the NCAA Nutrition and
Performance Web page, the
American College of Sports
Medicine has published position
stands on the female athlete triad,
nutrition and athletic performance.
These materials are valuable
resources for NCAA institutions. 
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GUIDELINE 2g
Dietary Supplements and
Banned Substances
January 1990 • Revised June 2004

Nutritional and dietary supple-
ments are marketed to student-
athletes to improve performance,
recovery time and muscle-build-
ing capability. Many student-ath-
letes use nutritional supplements
despite the lack of proof of effec-
tiveness. In addition, such sub-
stances are expensive and may
potentially be harmful to health or
performance.  Of greater concern
is the lack of regulation and safe-
ty in the manufacture of dietary
supplements.  Many compounds
obtained from specialty “nutri-
tion” stores and mail-order busi-
nesses may not be subject to the
strict regulations set by the
United States Food and Drug
Administration. Therefore, the
contents of many of these com-
pounds are not represented accu-
rately on the list of ingredients
and may contain impurities or
banned substances, which may
cause a student-athlete to test
positive. Positive drug-test
appeals based on the claim that
the student-athletes did not know
the substances they were taking
contained banned drugs have not
been successful.  Therefore, stu-
dent-athletes should be instruct-
ed to consult with the university’s
sports medicine staff before tak-
ing ANY nutritional supplement.

It is well known that a high-carbo-
hydrate diet is associated with
improved performance and

Protein and amino acid supple-
ments are popular with body-
builders and strength-training
student-athletes. Although pro-
tein is needed to repair and build
muscles after strenuous training,
most studies have shown that
student-athletes ingest a suffi-
cient amount without supple-
ments. The recommended
amount of protein in the diet
should be 12 to 15 percent of
total energy intake (about 1.4 to
1.6 gm/kg of body weight) for all
types of student-athletes. Al-
though selected amino acid sup-
plements are purported to in-
crease the production of anabolic
hormones, studies using manu-
facturer-recommended amounts
have not found increases in
growth hormone or muscle mass.
Ingesting high amounts of single

enhanced ability to train. The car-
bohydrate content of the diet
should be 55 to 65 percent of
total energy intake (about 5 to 10
gm/kg body weight). The lower
end of the range should be ingest-
ed during regular training; the
high end during intense training.
High-carbohydrate foods and
beverages can provide the neces-
sary amount of carbohydrate for
the high caloric demand of most
sports to optimize performance.
Low-carbohydrate diets are not
advantageous for athletes during
intense training and may not
enhance performance. A high-
carbohydrate diet consisting of
complex carbohydrates, fruits,
vegetables, low-fat dairy products
and whole grains (along with ade-
quate protein) is the optimal diet
for peak performance. 
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amino acids is contraindicated
because they can affect the
absorption of other essential
amino acids, produce nausea,
and/or impair kidney function and
hydration status.  A supplement
that contains greater than 30 per-
cent of calories from protein is
not a permissible substance for
distribution according to current
NCAA rules.

Other commonly advertised sup-
plements are vitamins and miner-
als. Most scientific evidence
shows that selected vitamins and
minerals will not enhance perfor-
mance provided no deficiency
exists. Some vitamins and miner-
als are marketed to student-ath-
letes for other benefits. For exam-
ple, the antioxidants, vitamin E, C
and beta-carotene are used by
many student-athletes because
they believe that these antioxi-
dants will protect them from the
damaging effects of aerobic exer-
cise. Although such exercise can
cause muscle damage, studies
have found that training will
increase the body’s natural
antioxidant defense system so
that megadoses of antioxidants
may not be needed. The mineral
chromium has been suggested to
increase muscle mass and
decrease fat, but studies have not
substantiated this claim.
Similarly, magnesium is purport-
ed, but not proven, to prevent

cramps. To obtain necessary vita-
mins and minerals, student-ath-
letes should eat a wide variety of
foods because not all vitamins
and minerals are found in every
food.

Other substances naturally occur-
ring in foods, such as carnitine,
herbal extracts and special
enzyme formulations, do not pro-
vide any benefit to performance.
The high-protein diet has received
recent attention, but data show-
ing that this diet will enhance per-
formance are weak, plus there is
concern that such a diet will neg-
atively affect health. Creatine has
been found in some laboratory
studies to enhance short-term,
high-intensity exercise capability,
delay fatigue on repeated bouts of
such exercise and increase
strength. Several studies have
contradicted these claims, and,
moreover, the safety of creatine
supplements has not been veri-
fied. Weight gains of one to three
kilograms per week have been
found in creatine users, but the
cause is unclear.

Many other “high-tech” nutri-
tional or dietary supplements
may seem to be effective at first,
but this is likely a placebo effect
— if student-athletes believe
these substances will enhance
performance, they may train
harder or work more efficiently.
Ultimately, most nutritional sup-

plements are ineffective, costly
and unnecessary.

Student-athletes should be aware
that nutritional supplements are
not limited to pills and powders;
“energy” drinks that contain stim-
ulants are popular.  Many of these
contain large amounts of either
caffeine or other stimulants, both
of which can result in a positive
drug test.  Student-athletes
should be wary of drinks that
promise an “energy boost,”
because they may contain banned
stimulants.  In addition, the use of
stimulants while exercising can
increase the risk of heat illness.

Student-athletes should be pro-
vided accurate and sound infor-
mation on nutritional supple-
ments.  It is not worth risking eli-
gibility for products that have not
been scientifically proven to
improve performance and may
contain banned substances.
Given the above information and
consistent with NCAA Bylaw
16.5.2 (Nutritional Supplements),
which states, “An institution may
provide only nonmuscle-building
nutritional supplements to a stu-
dent-athlete at any time for the
purpose of providing additional
calories and electrolytes, provid-
ed the supplements do not con-
tain any NCAA banned sub-
stances,” athletics staff should
not distribute or endorse nutri-
tional or dietary supplements. 
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epineurium, perineurium, and
endoneurium, which can serve as
the conduit for the regenerating
axon as it re-grows at 1 to 7 mil-
limeters per day.  Weakness can
last for weeks but full recovery
typically occurs.  Grade 3 in-
juries, neurotmesis or complete
nerve transections are rare in ath-
letes.  Surgical repair of the nerve
is required in these cases and
complete recovery may not
occur.

These classifications have more
meaning with regard to anticipat-
ed recovery of function than a
grading on the severity of symp-
toms at the time of initial injury.

Treatment and Return to
Play
Burners and stingers typically
result in symptoms that are sen-
sory in nature, frequently involv-
ing the C5 and C6 dermatomes.
All athletes sustaining burners
should be removed from compe-
tition and examined thoroughly
for injury to the cervical spine
and shoulder.  All cervical roots
should be assessed for motor
and sensory function.  If symp-
toms clear within seconds to sev-
eral minutes and are not associ-
ated with any neck pain, limita-
tion of neck movement or signs
of shoulder subluxation or dislo-
cation, the athlete can safely
return to competition.  It is

side.  Contact to the side of the
neck may cause a direct contu-
sion to the brachial plexus.  In
football, improper blocking and
tackling techniques may result in
a brachial plexus injury. Coaches,
parents and student-athletes
should be cautioned regarding
the consequences of improper
techniques which may result in
cervical spine injuries or trauma
to the brachial plexus. 

Symptoms and Severity
Student-athletes who suffer
burners may be unable to move
the affected arm from their side
and will complain of burning
pain, and potentially, numbness
traveling from the injured side of
the neck through the shoulder
down the arm and forehand, and
sometimes into the hand.
Weakness may be present in the
muscles of the shoulder, elbow
and hand.

Brachial plexus injuries can be
classified into three categories.
The mildest form (Grade 1) are
neuropraxic injuries that involve
demyelination of the axon sheath
without intrinsic axonal disrup-
tion.  Compete recovery typically
occurs in a few seconds to days.
Grade 1 injuries are the most
common in athletics.  Grade 2
injuries involve axonotmesis or
disruption of the axon and myelin
sheath with preservation of the

“Burners” or “stingers” are so
named because the injuries can
cause a sudden pain and numb-
ness along the forearm and hand.
The more formal medical termi-
nology is transient brachial plex-
opathy or an injury to the brachial
plexus.  A brachial plexus injury
may also involve injury to a cervi-
cal root.  An injury to the spinal
cord itself is more serious and
frequently does not fall under this
category of injury, although it
shares certain symptoms; there-
fore, spinal cord injuries should
be ruled out when diagnosing
stingers.

The majority of stingers occur in
football.  Such injuries have been
reported in 52 percent of college
football players during a single
season.  As many as 70 percent
of college football players have
experienced stingers.  Stingers
also can occur in a variety of
other sports, including basket-
ball, ice hockey, wrestling and
some field events in track.

Mechanism 
The most common mechanism
for stingers is head movement in
an opposite direction from the
shoulder either from a hit to the
head or downward traction of the
shoulder.  This can stretch the
nerve roots on the side receiving
the blow (traction), or compress
or pinch those on the opposite 45
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should report every occurrence
to their certified athletic trainers
or team physician.  Any player
with persistent pain, burning,
numbness and/or weakness
(lasting longer than two minutes)
should be held out of competition
and referred to a physician for
further evaluation.

Bilateral symptoms indicate that
the cord itself has been trauma-
tized and may suggested tran-
sient quadriplegia. These athletes
should also be immobilized and
transported to a medical facility
for a more thorough evaluation.

All athletes sustaining burners or
stingers should undergo a physi-
cal rehabilitation program that
includes neck and trunk strength-
ening exercises.  The fit of shoul-
der pads should be re-checked
and consideration of other athlet-
ic protective equipment, such as
neck rolls and/or collars, should
be given.  The athlete’s tackling
techniques should be reviewed.

Stinger assessment should be
part of the student-athletes’ pre-
season physical and mental his-
tory (see handbook Guideline No.
1b) so that these “at-risk” ath-
letes can be instructed in a pre-
vention preventative exercise
program and be provided with
proper protective equipment.

Recurrent Burners
Recurrent burners may be com-
mon; 87 percent of athletes in
one study had experienced more
than one.  Medical personnel
should pay special attention to
this condition.  Although rare,
risk of permanent nerve injury
exists for those with recurrent
burners.  Therefore, participants

important to re-examine the ath-
lete after the game and for a few
successive days to detect any
reoccurrence of weakness or
alteration in sensory exam.

If sensory complaints or weak-
ness persists for more than a few
minutes, a full medical evaluation
with radiographs and considera-
tion for a MRI should be done to
rule out cervical disk or other
compressive pathology.  If symp-
toms persist for more than 2 to 3
weeks, an EMG may be helpful in
assessing the extent of injury.
However, an EMG should not be
used for return-to-play criteria,
as EMG changes may persist for
several years after the symptoms
have resolved.  Shoulder injuries
(acromioclavicular separation,
shoulder subluxation or disloca-
tion, and clavicular fractures)
should be considered in the dif-
ferential diagnosis of the athlete
with transient or prolonged neu-
rologic symptoms of the upper
extremity.  Any injured athlete
who presents with specific cervi-
cal-point tenderness, neck stiff-
ness, bony deformity, fear of
moving his/her head and/or com-
plains of a heavy head should be
immobilized on a spine board (as
one would for a cervical spine
fracture) and transported to a
medical facility for a more thor-
ough evaluation.
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A Word of Caution
Management of the student-ath-
lete with recurrent burners can be
difficult. There are no clear guide-
lines concerning return to play.
Although some risk of permanent
nerve injury exists, a review of
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the literature shows this risk to
be small for those with recurrent
episodes. The most important
concern for student-athletes with
recurrent burners is to stress 
the importance of reporting all
symptoms to the attending 

References

medical personnel so that a 
thorough physical examination,
with particular attention to
strength and sensory changes,
can be obtained. Any worsening
of symptoms should provoke a
more thorough evaluation. 
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More than 300,000 concussions
occur every year, and participa-
tion in sport is a common cause
of these injuries.  These injuries
are often difficult to detect, with
athletes often underreporting
their injury, minimizing their
importance or not recognizing
that an injury has occurred.  At
the college level, these injuries
are more common in certain
sports, such as football, ice
hockey, men’s and women’s soc-
cer, and men’s lacrosse.
However, they also account for a
significant percentage of injuries
in men’s and women’s basketball,
women’s lacrosse, and other

sports traditionally considered
“noncontact.”  

The incidence in helmeted versus
nonhelmeted sports is also simi-
lar.  In the years 2000 to 2002,
the rate of concussion during
games per 1,000 athlete expo-
sures for football was 3.1, for
men’s ice hockey 2.4, for men’s
wrestling 1.6, for men’s lacrosse
1.4, for women’s ice hockey 2.4,
for women’s soccer 2.1, for
men’s soccer 1.7, for field hockey
0.8, for women’s lacrosse 0.8, for
women’s basketball 0.7, and for
men’s basketball 0.5, accounting
for between 6.4 and 18.3 percent

of the injuries for these sports as
reported by the NCAA Injury
Surveillance System (ISS).

Assessment and management of
concussive injuries, and return-
to-play decisions remain some
of the most difficult responsibili-
ties facing the sports medicine
team.  There are potentially seri-
ous complications of multiple or
severe concussions, including
second impact syndrome, post-
concussive syndrome, or post-
traumatic encephalopathy.
Though there is some controver-
sy as to the existence of second
impact syndrome, in which a
second impact with potentially
catastrophic consequences
occurs before the full recovery
after a first insult, the risks
include severe cognitive com-
promise and death.  Other asso-
ciated injuries which can occur
in the setting of concussion
include seizures, cervical spine
injuries, skull fractures and/or
intracranial bleed.  Due to the
serious nature of mild traumatic
brain injury, and these serious
potential complications, it is
imperative that the health care
professionals taking care of ath-
letes are able to recognize, eval-
uate and treat these injuries in a
complete and progressive fash-
ion.

Concussion or mild traumatic
brain injury (mTBI) has been
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defined as “a complex patho-
physiological process affecting
the brain, induced by traumatic
biomechanical forces.”  Although
concussion most commonly
occurs after a direct blow to the
head, it can occur after a blow
elsewhere that is transmitted to
the head.  Concussions can be
defined by the clinical features,
pathophysiological changes and /
or biomechanical forces that
occur, and these have been
described in the literature.  The
neurochemical and neurometa-
bolic changes that occur in con-
cussive injury have been eluci-
dated, and exciting research is
underway describing the genetic
factors that may play a role in
determining which individuals
are at an increased risk for sus-
taining brain injury.  

Most commonly, concussion is
characterized by the rapid onset
of cognitive impairment that is
self limited and spontaneously
resolves.  The acute symptoms of
concussion, listed below, are felt
to reflect a functional disturbance
in cognitive function instead of
structural abnormalities, which is
why diagnostic tests such as
magnetic resonance imaging
(MRI) and computerized tomog-
raphy (CT) scans are most often
normal.  These studies may have
their role in assessing and evalu-
ating the head-injured athlete
whenever there is concern for the

associated injuries of skull frac-
ture, intracranial bleeding and
seizures, when there is concern
for structural abnormalities or
when the symptoms of an athlete
persist or deteriorate.  

Concussion is associated with
clinical scenarios that often clear
spontaneously, and may or may
not be associated with loss of
consciousness (LOC).

The sideline evaluation of the
brain-injured athlete should
include an assessment of airway,
breathing, and circulation
(ABC’s), followed by an assess-
ment of the cervical spine and
skull for associated injury.  The
sideline evaluation should also
include a neurological and mental
status examination and some
form of brief neurocognitive test-
ing to assess memory function
and attention.  This can be in the

form of questions regarding the
particular practice or competi-
tion, previous game results, and
remote and recent memory, and
questions to test the athlete’s
recall of words, months of the
year backwards and calculations.
Special note should be made
regarding the presence and dura-
tion 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 nec-
essary, but do not take the place
of other comprehensive neu-
ropsychological tests.  

Once an injury occurs and an ini-
tial assessment has been made, it
is important to determine an ini-
tial plan of action, which includes
deciding on whether additional

Loss of consciousness (LOC)
Confusion
Post-traumatic amnesia (PTA)
Retrograde amnesia (RGA)
Disorientation
Delayed verbal and motor

responses
Inability to focus
Headache
Nausea/Vomiting
Excessive drowsiness

Visual Disturbances 
(Photophobia, blurry Phono/
photophobia vision, 
double vision)

Disequilibrium
Feeling “in a fog,” “zoned out”
Vacant stare
Emotional lability 
Dizziness
Slurred/incoherent speech

Table 1
SIGNS AND SYMPTOMS OF mTBI



50

Concussion or Mild Traumatic Brain Injury

referral to a physician and/or
emergency department should
take place, and determining the
follow-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, and
ensuring that they are not left
alone for an initial period of time
should be considered.  Athletes
should avoid alcohol or other sub-
stances that will impair their cog-
nitive function, and also avoid
aspirin and other medications that
can increase their risk of bleeding.

As mentioned previously, con-
ventional imaging studies such
as MRI and CT scans are usually
normal in mTBI.  However, these
studies are considered an adjunct
when any structural lesion, such
as an intracranial bleed or frac-
ture, is suspected.  If an athlete
experiences prolonged loss of
consciousness, confusion,
seizure activity, focal neurologic
deficits or persistent clinical or
cognitive symptoms, then addi-
tional testing may be indicated.

There are several grading sys-
tems and return-to-play guide-
lines in the literature regarding
concussion in sport (AAN, Torg,

Cantu). However, there may be
limitations because they presume
that LOC is associated with more
severe injuries.  It has been
demonstrated that LOC does not
correlate with severity of injury in
patients presenting to an emer-
gency department with closed
head injury, and has also been
demonstrated in athletes with
concussion (Lovell ‘99).  It has
been further demonstrated that
retrograde amnesia (RGA), post-
traumatic amnesia (PTA), and the
duration of confusion and mental
status changes longer than five
minutes may be more sensitive
indicators of injury severity
(Collins ‘03).   More recent grad-
ing systems have been published
which attempt to take into
account the expanding research
in the field of mTBI in athletes.
Though it is useful to become
familiar with these guidelines, it
is important to remember that
many of these injuries are best
treated in an individual fashion
(Cantu ‘01, Vienna Conference,
NATA ‘04).

Several recent publications have
endorsed the use of neurocogni-
tive or neuropsychological test-
ing as the cornerstone of concus-
sion evaluation.  These tests pro-
vide a reliable assessment and
quantification of brain function

by examining brain-behavior
relationships.  These tests are
designed to measure a broad
range of cognitive function,
including speed of information
processing, memory recall,
attention and concentration,
reaction time, scanning and visu-
al tracking ability, and problem
solving ability.  Several comput-
erized versions of these tests
have also been designed to
improve the availability of these
tests, and make them easier to
distribute and utilize.  Ideally,
these tests are performed before
the season as a “baseline” with
which post-injury tests can be
compared.  Despite the utility of
neuropsychological test batteries
in the assessment and treatment
of concussion in athletes, several
questions remain unanswered.
Further research is needed to
understand the complete role of
neuropsychological testing.  

Given these limitations, it is
essential that the medical care
team treating athletes continue to
rely on its clinical skills in evalu-
ating the head-injured athlete to
the best of its ability.  It is essen-
tial that no athlete be allowed to
return to participation when any
symptoms, including mild
headache, persist.  It has also
been recommended that for any
injury that involves significant
symptoms, long duration of
symptoms or difficulties with
memory function (either retro-
grade or antegrade), not be
allowed to return to play during
the same day of competition.
The duration of time that an ath-
lete should be kept out of physi-
cal activity is unclear, and in most
instances, individualized return-

Loss of intellectual capacity
Poor recent memory
Personality changes
Headaches
Dizziness
Lack of concentration
Poor attention

Fatigue
Irritability
Phono/photophobia
Sleep disturbances
Sleep disturbances
Depressed mood
Anxiety

Table 2
SYMPTOMS OF POST-CONCUSSION SYNDROME 
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to-play decisions should be
made.  These decisions will often
depend on the clinical symptoms,
previous history of concussion
and severity of previous concus-
sions.  Additional factors include
the sport, position, age, support
system for the athlete and the
overall “readiness” of the athlete
to return to sport.

Once an athlete is completely
asymptomatic, the return-to-play
progression should occur in a
step-wise fashion with gradual
increments in physical exertion
and risk of contact.  After a peri-
od 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 run-
ning in which he/she increases
his/her heartrate and breaks a
sweat.  If he/she does not experi-
ence any symptoms, this can be
followed by a steady increase in
exertion, followed by return-to-
sport-specific activities that do
not put the athlete at risk for con-
tact.  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.  Finally, the athlete can be
progressed to practice activities
with limited contact and finally
full contact.  How quickly one
moves through this progression
remains controversial.

1. Heads Up: Concussion Tool Kit
CDC. Available at www.cdc.gov/ncipc/tbi/coaches_tool_kit.htm.

2. Heads Up Video 
NATA. Streaming online at www.nata.org/consumer/headsup.htm.




