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PRO continues their year long celebration in the month of
September by featuring toe # 180 Dr. "M" Patellar Brace.
was rie first patellar control sleeve available
and so unique in design it was awarded U.S. Pat. #
4,084,584. By placing a 1/4" thick orthopedic felt horseshoe
on the inside of a neoprene sleeve, the compression of the
sleeve holds the horseshoe next to the patella for maximum
patellar control. In addition, a contoured rear panel with
parallel side seams is used to eliminate popliteal irritation
usually encountered with standard seam designs. Hook &
loop tension straps above and below the patellar opening
allow for a personalized fit.

the Dr. "M" has^een found effective in the conservative
treatment of patellar tracking problems.
The #180-1 Dr."M-l" Inverted Patellar brace. Same patentedfeatures as the Dr. "M" but with an inverted horseshoe to
hold the patella slightly higher intact. Excellent in the
conservative treatment of chondromalacia.
Celebration special offer for the month of September; for
each six Dr."M" or six Dr "M-l" Patella braces purchased you
will receive one brace free.*

JDall us toll-free for more information and a new 1990 catalog.

1-800-523-5611
Pro Orthopedic Devices, Inc. 4101S. Longfellow Ave Tucson, Az 85714
'(Sleeve models or orders may not be combined. Offer not available with any other offer or discounts.)
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velocity spectrum bilateral comparison in about 7 minutes from setup to printout.
And that includes recovery time.
"And the hardware adjusts so quickly I can reconfigure from a knee to a shoulder test in under
one minute. Speed isn't everything, but using my time productively is what makes my practice
successful. MERAC is just easier and quicker to work with and that means I spend
more quality, hands-on time working with patients — not machinery/'
Find out how MERAC can add to your productivity. Call 800-553-7901 or
319-365-7561.
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Box 1270, Cedar Rapids, Iowa USA 52406

President's Message
Dear Members,
The Indianapolis convention was a great success thanks to the national and local
convention committees, members of District Four and the city of Indianapolis.
Our new Executive Director, Mr. Alan Smith, Jr., was introduced to the members at
the Business Meeting. The Board of Directors deliberated before the convention to
allow them the opportunity to be visible with the membership. A great deal was
accomplished at this meeting, including the establishment of several committees and
task forces to assist in the development of the reorganization of the NATA to suit the
needs of the membership.
Vice-President John Schrader, District 9 Director Doug May and Executive
Director Alan Smith traveled to Kansas City in July to meet with Gary LaBranche of
Lawrence Leiter and Company to discuss the proposal, objectives and development of
the Mission/Services Task Force. This will be made up of Board members and athletic
trainers from various areas of the profession to assist the NATA in determining the
mission of the association and the services we must provide to enhance our continued
growth in the 1990s. Highlights of this group will be presented to the membership at
the 1991 and 1992 conventions.
Perhaps the most exciting accomplishment was a result of the efforts of Dr. Robert
Behnke, Chair of the Professional Education Committee. This past June the NATA
made a presentation to the AMA in Chicago for recognition through CAHEA, the
accrediting body for their association. As a result the NATA has been given official
recognition as an allied health field by the American Medical Association. This is a
landmark decision for our profession. On behalf of the Board of Directors I wish to
congratulate Dr. Behnke for his hard work in this endeavor.
I would also like to thank our corporate sponsors Gatorade, Johnson & Johnson,
and McNeil for their continued support ot the NATA.
You may look forward to reading more about the excitement and optimism the
Board of Directors, myself, and our Executive Director have in store for the 1990s in
your fall newsletter.
Sincerely,

Mark J. Smaha, ATC

\
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the next generation of gear.
"TranSports gear increases performance by adding protection. These products
are the first of an entire family of protective gear — all designed with the help of
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—Red Wilson, former head football coach,
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games. The DRI-BALL is biodegradable and shipped in cases
of 25. $53.75 per case

*patent pending

To order, call TOLL-FREE

1-800-252-2454

Prompt shipment guaranteed.
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1100 Logger Court H-101, Raleigh, NC 27609 919/954-7100

CEU Credit Quiz

Suing Athletic Trainers Parti

A Review of the Case Law
Involving Athletic Trainers
Larry J. Leverenz, PhD, ATC
Lelia B. Helms, PhD, JD

A

ABSTRA CT: This study surveyed the case law precedents
forming the legal framework within which the athletic
trainer functions in the performance of his or her duties. A
computerized legal search system was used to identify this
case law which included the state andfederal cases in all 50
states from 1960 to July, 1989. Thirteen cases were
identified and analyzed. There were four other cases which
referred to the role of the athletic trainer in the arguments of
the case. These data permit several conclusions. First, those
athletic trainers working football are at greater risk of
litigation than those working other sports. Athletic trainers
at colleges and universities are more at risk than those at
other levels. Second, economics may provide some explan
ation for the relative paucity of suits against athletic
trainers. Third, cases occurred with greaterfrequency since
1980. Fourth, the identification of the complex and inter
dependent roles and responsibilities assigned to the the
athletic trainer emerges as a major implication of this
review. Finally, the responsibilities of the athletic trainer are
indistinguishable from those assigned to the physician and
coaches. Two recommendations emerged from this study.
First, there is a continued need to monitor judicial decisions
which involve athletic trainers. Second, since this review
identified only reported litigation, more research is needed
to establish baseline information about the actual number of
disputes and dispute resolution patterns arising from the
practice of athletic trainers.

thletic trainers function in an environment where
injuries and accidents occur frequently and where
there is growing exposure to litigation. The increasing
number of active athletes, growing awareness of the risks of
injury and willingness to resort to legal remedies under tort
law enhance the need for competent athletic trainers to
assist in the prevention and handling of injuries and to
reduce the exposure of sports programs to suit. An athletic
trainer is one who practices "the art and science of
prevention and management of injuries at all levels of
athletic activity" (7). The athletic trainer by such practice
shares in responsibility for the safety and well-being of the
athlete.
Damage judgments which arise from sports have usually
been based on: (a) permitting injured or unfit persons to
play; (b) failing to provide safe facilities or equipment; (c)
failing to employ competent coaches or personnel; (d)
failing to provide competent training, instruction or super
vision; and (e) negligently moving an injured player (3). In
fulfilling their multiple roles as defined by the National
Athletic Trainers Association, Inc., athletic trainers perform
a valuable function in preventing injury, providing proper
medical care and therefore decreasing the risks of litigation.
Despite the importance of the athletic trainer in managing
risk and decreasing exposure to suit, the legal liabilities of
athletic trainers in the environments in which they function
are not always well defined or thoroughly understood (2).
Although there is substantial literature on sports law with a
specific focus on liability for injuries incurred (1,8), there is
no research to identify and to characterize the position of the
athletic trainer in litigation arising from sports injuries.

Larry Leverenz is Associate Director of Athletic Training
Services in the Department of Athletics of the University of Iowa,
Iowa City, Iowa 52242. He teaches in the undergraduate athletic
training curriculum in the area of administration of athletic
training programs. He also teaches a graduate seminar on athletic
training.
Lelia B. Helms is assistant professor in the Division of
Foundations, Postsecondary and Continuing Education of the
College of Education of the University of Iowa. She teaches in the
graduate program in the area of law of higher education and
education policy with particular research interest in the area of law
and policy.

METHODOLOGY
The purposes of this research were to identify and
describe the case law from 1960 to July 1989 mentioning
athletic trainers in any context in the decision. The Westlaw
and Lexis computerized legal research services permit
identification of cases through a key word access system.
These data bases contain all decisions in the state and
federal court reporting systems.
The case law was analyzed to describe the parties to the
litigation, the date, the court system in which the case was
litigated, the position of the athletic trainer in the case, the
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institutional setting in which the case arose, the sport
involved, and the legal issue in dispute. Finally, some
assessment of the role of the athletic trainer in litigation and
the legal issues arising from practice situations was developed
from the data as well as from the courts' reasoning in each
decision.
The search identified thirteen cases which referred to
athletic trainers in the text of the decision as participating in
the litigation. In addition, there were four cases in which the
court referred to athletic training only by example. In total,
only seventeen cases refer in any way to athletic trainer in
the text of the published state and federal law reporters for
the study period. Whether the athletic trainer was certified
was not information ascertainable through this research
methodology. The facts described in each case did not
systematically characterize the certification status of the
athletic trainer. Certification was not an issue in any of the
cases.
This study relied on reported court decisions as the only
practical form of data available. Reported case decisions are
the only body of law serving as precedent to guide future
judicial decision-making. In contrast to reported cases, the
actual number of cases involving athletic trainers cannot be
determined given the present state of judicial information
systems. As a result, the numbers of cases filed, dismissed,
settled out of court or the numbers decided but unreported
are not recorded in any systematic way by the 50 states and
remain beyond the scope of this study. Finally, although
federal trial court decisions are usually reported, state trial
court decisions are not. Thus, state court reporter systems
include only appellate level decisions. These factors may
explain, in part, the small number of cases found by this
search. The case law described in this survey represents only
the tip of the litigation iceberg. However, the reported cases
do form the core of legal precedent and reasoning applicable
to athletic trainers.
RESULTS
Description of Cases
Table 1 categorizes data from the thirteen cases identified
in this study. No cases involving athletic trainers occurred
prior to 1973. Eight of the thirteen cases have been decided
since 1980.
The cases in this study came from nine states. Of these,
four cases arose in Texas and two in Louisiana. These were
the only two states to require licensure for athletic trainers at
the time the litigated incident occurred. In none of the cases,
however, did the issue of licensure arise.
State courts decided 12 of the 13 cases. Of these twelve,
the state supreme, or highest level, court decided five. The
one case litigated in a federal court rose to the circuit or
appellate level. Despite this, the issue before the court
involved a question of interpretation of Mississippi state law
since the federal courts became involved only because of
diversity jurisdiction. Thus, in reality all cases litigated
issues of state law.
The litigation included all levels of sports. There were
three cases at the secondary school level, seven at public
universities or colleges, one at a private university and two
at the professional sports level. Perhaps due to the high
incidence of injury, 8 of the 13 cases involved football.
Three cases arose from basketball injuries. One case
involved baseball injuries and one, lacrosse.

Position of the Athletic Trainer in Litigation
An athletic trainer was a defendant in nine of the cases, a
witness to the facts in dispute in one, and was involved in the
events leading to the injury in two other cases. The athletic
trainer was never a plaintiff although an athletic trainer's
testimony was on behalf of the plaintiff in one case. An
athletic trainer was a named defendant in 5 of the 9 cases. In
the other four cases the athletic trainer because of his/her
employment was a party in suits where the institution was
the named defendant. The athletic trainer was joined as
co-defendant with a physician in four cases, a coach in four
cases, and a school district in one case.
In two cases the athletic trainer served as a witness. In one
of these the athletic trainer testified for the plaintiff and in
the other, for the defendant. In testifying for the plaintiff the
athletic trainer served as an expert witness to help establish
whether a football helmet was defective (Rawlings). In
testifying for the defendant a trainer contradicted the
testimony of a plaintiff that a knee injury was incurred in
football practice rather than in an auto accident (Berthelot).
In two cases the athletic trainer was not clearly a party or
a witness but nonetheless the trainer's acts played some role
in the litigation. In one case the athletic trainer made an
initial referral of a problem to a physician who was later
charged with negligence (Speed). In the other, a workmen's
compensation case, the athletic trainer reported an injury to
the management of a professional baseball club. The athlete
was released and filed suit (Sielicki).
Legal Issues Addressed by the Courts
Issues of negligence dominate the cases involving athletic
trainers. Eleven of the 13 cases in this study alleged
underlying questions about negligence. The other two cases
involved issues of fraudulent concealment and of workman's
compensation.
Negligence is a question of state law. It deals with the
existence, or lack thereof, of legally cognizable duties or
responsibilities to others as well as with the scope of such
duties. The failure to use reasonable care in carrying out
one's duties to another is the basic standard of judgment in
negligence. An actual injury or damage must have been
sustained as a direct result of the defendant's acts in order for
a negligence action to be sustained by a court. A plaintiff
may allege several acts of negligence in one case.
In 4 of 11 cases involving a charge of negligence, the court
addressed the issue of defining whether or not the defendant
owed a duty to the plaintiff. In six cases the issue of breach of
duty, that is, whether a defendant's actions abrogated actual
responsibilities to the plaintiff, was the focus of litigation.
Finally, the question of whether the defendant's acts caused
the injury to the plaintiffs was at issue in three cases. No case
failed on insufficient evidence of injury.
The predominance of negligence as the underlying cause
of action is not unexpected, given the literature on litigation
and sports (1,8). The negligence alleged in these cases
included: recognition of an injury or illness, both as
immediate first-aid and as long term treatment; failure to
provide a proper injury prevention program; failure to
provide emergency care; failure to provide qualified medical
personnel; failure to refer to the proper physician; failure to
provide supervision and instruction; failure to furnish
proper equipment and protective devices; and, failure to
provide medical information to the patient (player). Only
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one case dealt with the transportation of an athlete and in
that case the court determined that the delay in care was not
a factor.
In three of the cases alleging negligence the court never
dealt with issues of negligence. Instead, the cases dealt with
jurisdictional issues of the defendant's immunity from suit.
In those cases where the defendant is a public entity, the
principle of sovereign immunity generally serves to limit
suits unless an exception establishing liability can be found
in state statutes or case law. State law varies considerably as
to whether the state permits litigation against itself and its
agents. In all three cases where jurisdictional challenges
were posed by defendants, two public universities and one
public school district, the litigation was disallowed based on
the state laws of Texas and Mississippi (Lowe, Garza, and
Sorey).
The two cases not dealing with negligence addressed
problems of concealment of information from an athlete
and workman's compensation. In Krueger, the duty of staff
involved in the care of an athlete to disclose the extent and
nature of an athlete's medical condition was at issue. The
court decided that the medical staff had a fiduciary
relationship with the athlete requiring that the staff act as
trustee in delivering medical care to the athlete-beneficiary.
Based on a finding of the existence of a trust relationship, the
court required all staff to exercise their duties of full
disclosure of information about his medical status to the
athlete. In Sielicki, an athletic trainer cared for the elbow
injury of a professional baseball player and reported the
injury to the team management. The player was released
from the team on the same day and filed for workman's
compensation.
Cases Not Directly Involving Athletic Trainers
The search identified four cases which did not involve
athletic trainers in any way except by analogy in the
reasoning set forth by the court. As a result, these cases are
not reported in the findings. All four cases dealt with fact
patterns characterized by the illegal practice of medicine in
some form. Two involved the scope of practice allowed to
acupuncturists; one, the actual establishment of a medical
clinic by an unlicensed individual; and one, the manufacture
and sale of dentures by a non-dentist.
All involved reasoning by anaology to an athletic
trainer's role in treating injuries. In the two acupuncture
cases the court viewed an athletic trainer's treatment of an
athlete's injuries as permissible in an emergency situation
and not as consituting the unlicensed practice of medicine
regardless of whether the state required licensing of athletic
trainers (People and Thompson). The court employed the
same logic to find that allowing an athletic trainer to tape an
athlete's knee or recommend aspirin for pain was not similar
to permitting an unlicensed individual to operate a clinic to
treat patients (Illinois). Finally, the court refused to equate
the manufacture and distribution of dentures by an unlic
ensed and untrained individual to an athletic trainer's
making mouthguards for athletes (Hulva).
DISCUSSION
In reviewing the reported case law from nearly 30 years,
we are struck by the relatively few cases involving athletic
trainers. This is especially significant considering the growth
in participation in organized sports accompanied by a
presumed increase in numbers of injuries. There may be
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several reasons for this. First, the literature points to
relatively few cases where players or parents of players seek
recovery from a school or its agents when compared to
litigation over injuries arising from playground accidents,
physical education classes, classroom incidents or bus
accidents. This reluctance to sue is also suggested by the fact
that a relatively greater number of suits by spectators appear
to arise from a generally smaller number of injuries (5).
However, the data for these statements are almost eighteen
years old and require updating.
The fact that athletic trainers working with football
appear to be at a greater risk of litigation than those working
with other sports, confirms the literature on this topic
generally (1,8). Similarly, athletic trainers working at
institutions of higher education seem to bear greater
exposure to litigation than those in other settings. This may
be related to several factors: the employment patterns of
trainers during the period studied; the perception of greater
loyalty and personal attachment to local school district
personnel than to those at the college and university level;
and the economic stakes for the athlete of participation in
collegiate athletics. The cases all dealt with athletic trainers
in traditional practice environments. As trainers enter
private practice in sports medicine clinics and in health
clubs, they are faced with greater legal exposure from the
general public that may not have the same loyalty but do
have a vested economic interest in the clinic and the care
given. For that reason, the athletic trainer in the private
setting may run a greater risk of liability than the athletic
trainer in the traditional setting.
The logic of economics may provide a stronger explana
tion for the relative paucity of suits against athletic trainers.
The motivation for litigation by any plaintiff is recovery of
his or her monetary losses arising from the injury. In order to
recover those losses a defendant must have sufficient
economic means to compensate for the loss. There is no
point in suing a penniless defendant. Traditionally, athletic
trainers do not have "deep pockets." Thus, athletic trainers
may well be less attractive potential defendants than the
institutions employing them or the physicians who treat
injuries. There was no case in this study in which the athletic
trainer was the sole defendant. The economics of litigation
may operate to minimize the exposure of athletic trainers to
the risks of litigation when the sponsoring institution or
organization cannot be implicated.
Despite the relatively few cases dealing with athletic
trainers, the number of cases occurring since 1980 may
point to a growing involvement for trainers in litigation. The
fact that 8 of the 13 cases occurred in postsecondary
institutional settings parallels the reported growth of litiga
tion against these institutions during the recent decade (4,6).
Some stabilization in the growth rate of litigation against
educational institutions may be occurring (9). Litigation
involving athletic trainers may reflect these larger needs.
Identification of the multiplicity of complex and inter
dependent roles and responsibilities assigned to the athletic
trainer in delivering care to athletes rather than the
frequency of litigation emerges as a major implication of
this review of the case law. The courts viewed athletic
trainers as jointly liable, along with coaches, physicians and
employers, in several cases. This implies that athletic
trainers share responsibility for, as well as exercise control
over, situations leading to injury. Yet, athletic trainers in
most employment contexts may act primarily as agents for

decisions of physicians, coaches and employers. The case
law, however, appears to mute some aspects of these
traditional authority relations. In Gillespie, a student trainer
was held to the same standard of performance as that for
physicians rather than to the simple, first-aid standard that
might apply to coaches. In Sorey, the court found the trainer
to hold discretionary decision-making authority to act in a
capacity similar to that of a physician. In Sielicki and
Krueger, problems of confidentiality and disclosure of
information between an athlete and team personnel posed
an important issue. While the courts did not resolve these
issues for athletic trainers, the multiple and conflicting
loyalties and duties owed by a trainer to both athlete and
employer were outlined.
Korpela's (4) study of the tort liability of educational
institutions for accidents occurring during school sponsored
events reviewed the case law in order to identify those duties
owed the athlete by such institutions. Recent texts confirm
that these duties include giving adequate instruction,
supplying proper equipment, making a reasonable super
vision of the contest and employing proper post-injury
procedures to protect against aggravation of the injury
(3,8). Our study confirms that, at this point in the develop
ment of the law, the duties owed the athlete by the athletic
trainer are indistinguishable from those assigned to the organization
or institution generally as well as to the physician and
coaches. To date, the courts make no distinction or
allocation of responsibilities between the athletic trainer
and other personnel involved in the supervision of athletes
and sports. While the courts do not distinguish between the
appropriate roles of athletic trainers and others involved in
caring for athletes, programs of athletic training education
and the requirements of state licensure of athletic trainers
delineate specific areas of responsibility and performance
for athletic trainers. Although addressed by implication, the
courts have not spoken to the problem of the scope of
practice for athletic trainers. Neither have they dealt with
the issues of overlapping and conflicting responsibilities of
the various personnel responsible for the care of athletes.
The broad interpretation given these issues, to date, appears
to increase the potential for further conflict in this area.
The system of legal reasoning employed by the courts
operates on precedent. The holding in one case governs the
outcome of the next given analogous facts. Despite the
relative paucity of cases involving athletic trainers, it is clear

from the few cases found that athletic trainers are occasion
ally sued as responsible parties. In addition, athletic trainers
serve, on occasion, as reliable witnesses and experts. An
attorney seeking to litigate on behalf of an injured plaintiff
can look to the group of cases identified in this study to
determine whether to include the athletic trainer as a
defendant, what obstacles the courts have posed in suing
athletic trainers and what duties athletic trainers perform.
These cases form the body of precedent to guide courts in
future litigation against athletic trainers.
This review of judicial decisions reveals that the courts
have not dealt with many areas of practice and responsibility
for athletic training. Law is a reactive process. Courts decide
only those specific issues actually brought before them. The
lack of case law speaking to problems incurred by athletic
trainers serves to highlight many issues of practice. Thus, in
several cases, general issues were identified but not resolved
by a court required to focus on a narrower judicial question.
In Sorey, an athletic trainer was assigned the same type of
discretionary decision-making authority as the physician.
However, by adopting this view of an athletic trainer's role,
the court refused to decide the specific question of allocation
of responsibility for negligence under the law of soverign
immunity. Two cases dealt with student trainers. In Gillespie,
the student trainer performed at a standard expected of a
physician. In O'Brien, the student trainer performed actions
beyond his competence with serious consequences for the
athlete. In neither did the courts raise the larger questions of
the proper status, use and responsibilities of student trainers.
Similarily, in requiring full disclosure to athletes courts
raised but did not resolve issues of whether the relationship
between the athlete and athletic trainer is privileged in any
way (Berthelot and Sielicki).
RECOMMENDATIONS
Two recommendations arise from this initial descriptive
study. Both speak to the need for additonal research relating
to the ongoing role of litigation and the practice of athletic
training.
First is the continued need to monitor judicial decisions
which involve athletic trainers. There is little research
regarding the legal basis for athletic training. It is apparent
from the data that the number of cases is limited but
increasing. As athletic trainers become more numerous and
visible, as more states license athletic trainers, and as

TABLE 1. Litigation involving athletic trainers
Case

Date

State and Court

Institution

Sport

Position

Zoller
Lowe
Speed
Lowery
Garza
O'Brien
Sielicki
Rawlings
Gillespie
Berthelot
Hansen
Krueger
Sorey

1973
1976
1976
1977
1979
1980
1980
1981
1983
1984
1986
1987
1988

LA - state
TX - state
IA - state
TX - state
TX - state
IL - state
FL - state
TX - state
UT - state
LA - state
OH - state
CA - state
MS -federal

postsecondary
postsecondary
postsecondary
postsecondary
postsecondary
high school
professional
postsecondary
postsecondary
high school
postsecondary
professional
postsecondary

football
football
basketball
basketball
football
football
baseball
football
basketball
football
lacrosse
football
football

instit. defendant*
institutional
other
named
named
named
other
witness
institutional
witness
institutional
named
named

*abbreviation used. Institutional defendant.
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practice settings become more varied, exposure to litigation
will increase. It is vital to a young and evolving profession
that trends and patterns in litigation be understood and that
important decisions be reported to and discussed by athletic
trainers. In this way athletic trainers may best monitor
problems of professional practice and move in the most
effective and efficient manner possible to improve standards
within the profession before external forces impose changes
upon athletic trainers. Such self-monitoring can facilitate
the maturation process of athletic training as a profession.
A second area of future study involves research to
establish baseline information about the actual number of
disputes arising from the practice of athletic trainers. This
study included only reported decisions of courts, the tip of
the judicial iceberg. Further investigation, both as to the
number and setting for conflicts arising from incidents
between athletes and athletic trainers at the institutional
level as well as to the informal procedures used to resolve
those conflicts, would be useful. The same might be done at
the level of the local courts to identify the number of cases
actually filed and resolved at some level before being
recorded in the legal reporting system. For reasons described
earlier, this would be a difficult task. If done, however, the
information could give the profession of athletic training a
better picture of what dangers lie unseen below the surface
as well as of what procedures most readily facilitate
resolution of disputes involving athletic trainers prior to
actual litigation.
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CEU Credit Quiz
SUING ATHLETIC TRAINERS: PART I
A REVIEW OF THE CASE LAW INVOLVING ATHLETIC TRAINERS
Larry J. Leverenz, PhD, ATC
Lelia B. Helms, PhD, JD
As an organization accredited for continuing medical education,
the Hahnemann Medical College and Hospital certifies that this
continuing education offering meets the criteria for .3 hours of
prescribed CEU credit in the program of the National Athletic
Trainers' Association, Inc., provided the test is used and completed
as designed.
To participate in this program, read the material carefully and
answer the questions in the test. Mark the answers you select by

placing an X in the proper square. Then xerox the test sheet, fill in
your name, address and other information, and mail with $12 for
processing to Hahnemann University, School of Continuing
Education, Broad and Vine, Philadelphia, PA 19102.
The NATA National Headquarters will be notified of all
members with passing scores over 70%. CEU credit will be issued
to each member's record at that time. Participation is confidential.

a b c d e

Questions
1. The legal liabilities of athletic trainers are
a. not well defined,
b. not thoroughly understood,
c. not applicable to certified athletic trainers,
b. both a and b, only
b. a, b, and c
2. In most of the cases identified in the article, certification was a significant issue,
a. True
b. False
3. The case law described in the survey represents the sum total of athletic trainer litigation issues,
a. True
b. False
4. The largest number of issues described in the cases reported are those concerning
a. employment settings,
b. fraudulent concealment.
c. negligence,
d. workman's compensation,
e. none of the above
5. Negligence is defined in this article as an issue of
a. duty,
b. ethics,
c. federal law.
d. state law.
e. all of the above
6. The failure to use reasonable care in carrying out one's duties to another is the basis for decisions
regarding
a. ethics,
b. federal law.
c. negligence,
d. state law.
e. none of the above
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a b c d e

Questions
7. Based on this survey, working with which of the following sports activities exposes the athletic
trainer to the greatest risk of litigation?
a. basketball
b. football
c. hockey
d. soccer
e. working with all of the above demonstrate equal risk of litigation
8. Based on this survey, working in which of the following practice settings exposes the athletic trainer
to the greatest risk of litigation?
a. institutions of higher education
b. local school districts
c. professional sports teams
d. all of the practice settings above demonstrate equal exposure
e. none of the above
9. This survey suggests that athletic trainers are perceived by the courts as sharing with physicians,
coaches and employers responsibility for
a. any action performed on the field,
b. situations leading to an athlete's injury,
c. employment of new athletes,
d. all of the above,
e. none of the above.
0. This survey confirms that student trainers are immune from litigation,
a. True
b. False
FOR CREDIT, form must reach
Hahnemann University by December 15,1990

Name
Institution or Team
Address _____
City _________________________ State ___
Social Security Number ____________________
Check One
D certified
membership number ________
D associate
membership number ________
Please indicate below the level at which you are now working.
____ High School
____ University
____ Junior College ____ Sports Medicine Center
____ College
Other (please specify) ______
(May be xeroxed)
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Mail with $12 fee to:
Hahnemann University
School of Continuing Education
Broad and Vine
Philadelphia, PA 19102

Suing Athletic Trainers: Part II

Implications for the NATA Competencies
Larry J. Leverenz, PhD, ATC
Lelia B. Helms, PhD, JD
ABSTRACT: This study surveyed the case law precedents
forming the legal framework within which the athletic
trainer functions in the performance of his or her duties to
determine what effect those precedents have on athletic
training education. A computerized legal search system
(Lexis) identified thirteen cases. These were analyzed to
determine their relationship to the research questions. This
limited data permit several conclusions. First, all major
tasks identified in the NA TA Competencies were addressed
in issues before the court. Second, there appears to be no
contradiction by the courts in the competencies. Finally,
there are issues raised by the courts but not described in the
competencies. The study identified three areas requiring
deliberation and response from the profession. There is a
need to: 1) define the relationship between athletic trainers
and assistants or student trainers; 2) define specific areas of
practice and responsibility assigned to athletic trainers; and
3) identify the nature and scope of confidentiality in the
relationship between athlete and athletic trainer.

L

aw exerts substantial influence over athletic practices.
Since 1960, athletic trainers have been involved in
some way in thirteen reported cases. These decisions
speak both directly and indirectly to the practice and role of
athletic trainers in caring for athletes. The purpose of this study
was to evaluate judicial decisions involving athletic trainers in
order to determine what relationship, if any, the case law has to
the NATA Competencies. Based on this analysis, areas of
conflict and congruence between the reported case law and the
NATA Competencies can be identified and discussion of any
implications for the practice of athletic training may be
initiated.
In 1982 the National Athletic Trainers Association (NATA)
completed its Role Delineation Study (6). This study defined
for the first time the tasks which athletic trainers are expected to
perform. Out of this work emerged the concept of the "entry
level athletic trainer" and a defined set of competencies which
serve as a guide to the development of educational programs to
certify athletic trainers (5). The NATA Competencies describe
seven basic tasks performed by athletic trainers. Each task
contains specific skills in the cognitive (knowledge and intellec
tual skills), psychomotor and affective domains (attitudes and
values). These skills reflect the job-related tasks identified by the
Role Delineation Study (5). The tasks are summarized below:
Task #1.
Task #2.
Task #3.
Task #4.
Task #5.

Prevention of Athletic Injuries/Illnesses.
Evaluation and Recognition of Athletic Injur
ies/Illnesses and Medical Referral.
First Aid and Emergency Care.
Rehabilitation and Reconditioning
Organization and Administration.

Task #6.
Task #7.

Counseling and Guidance.
Education.

METHODOLOGY
This study analyzed the reasoning employed by the courts
in all reported decisions involving athletic trainers in some
way in order to identify the standards of performance to
which athletic trainers are held and then to compare judicial
standards with those established by the NATA Compe
tencies. Whether the athletic trainer was certified is not
information ascertainable in any systematic way through
this research methodology. Also important to note are those
competencies that litigation has not addressed. This infor
mation provided the basis for evaluating whether there are
discrepancies between the tasks identified in the NATA
Competencies and judicial standards enunciated by the
courts as well as a basis for recommending approaches for
reconciling any differences.
A series of questions guided interpretation of the case
law. First, has the legal system identified a set of standards to
direct the behavior of the athletic trainer? Next, does the
case law contain standards which contradict in any way the
competencies expected of the athletic trainer? Third, are
there comptetencies which the courts have found to be
beyond the scope of responsibilites of an athletic trainer?
Finally, is there congruence between athletic training
competencies, the standards established by the case law and
the role performed by the athletic trainer? In answering
these questions this study addressed the potential effect of
litigation upon athletic training and, specifically, upon the
competencies.
RESULTS
Table 1 summarizes the competencies addressed by the
cases. It identifies the competencies involved in each case as
well as the frequency with which the various tasks were
implicated in litigation. The cases are analyzed as they relate
to each of the NATA Competencies.
Task 1: Prevention of Athletic Injuries/Illness
Five cases deal with prevention, the most prevalent issue
litigated. Zoller, a case dealing with the liability of insurers,
involved an injury to an athlete during a required weight
lifting session. The athlete argued that, had the athletic
trainer provided proper supervision of the conditioning
program, the injury might not have happened. Although the
case was decided on the issue of insurance coverage, the
facts described the expectation that athletic trainers are
responsible for the conditioning of athletes at several levels.
Lowe addresses another aspect of prevention: the use of
protective equipment. The athlete, Lowe, alleged that after
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an initial knee injury, reinjury occurred because the coaches
and athletic trainers failed to provide him with a proper
knee brace as prevention. The court was clear in stating that
the protective equipment, braces and other supporting
devices a football player wears are considered part of a
proper uniform. Despite ongoing controversy over the use
of protective knee braces in football, Lowe holds that the
athletic trainer and coach are responsible for the selection,
use, fitting and maintenance of general as well as special
protective equipment.
Garza is a case decided on the jurisdictional issue of
government immunity. The suit charged, however, that
negligence in supervision and instruction during football
practice resulted in Garza's injuries. Since the case found
that the defendants were immune from suit, the factual
issues as to the athletic trainer's role in prevention were not
decided.
The Rawlings case does not involve an athletic trainer's
performance of his or her duties at school. Rather, the
athletic trainer testified as an expert witness during the trial.
The plaintiff attempted to prove that the football helmet
which "caved in" upon impact during practice was defective.
The athletic trainer was recognized as an expert because of
his knowledge of design, construction and proper fitting of
equipment. This knowledge is included in the task area of
prevention.
Sorey deals with the case of an athlete who became ill
during practice and later died. The mother brought suit
charging negligence on the part of the coach, athletic trainer
and physician for their failure to recognize and treat
appropriately an athlete in sickle cell crisis. The trial court
found a failure by the responsible personnel to take
appropriate precautions for such occurrences. Specifically,
it brought into question the failure to identify athletes at risk
through a comprehensive physical examination and screen
ing procedure. This decision was overturned by an appellate
court on jurisdictional grounds that the athletic trainer and
physician were immune from suit as agents of the state.
The competencies outline an active role for athletic
trainers in prevention. These five cases confirm that role.
The decisions cover fact patterns involving the supervision
of athletic conditioning and practices, the proper fitting and
care of equipment and the screening of athletes for pre
existing physical problems. Case law establishes the coach's
and the physical education teacher's duty to provide and
insure safe environments for practice and play (9,10). It is
evident, even from a few cases, that the courts apply this
standard to the athletic trainer.
Task #2: Evaluation and Recognition of Athletic Injuries/
Illnesses and Medical Referral
Three cases relate to the athletic trainer's ability to
evaluate and recognize an athlete's injury or illness as well
as make an appropriate referral for treatment. In Speed, the
athletic trainer was the first to see the athlete's problem, a
toothache and headache. The trainer recognized the ailment
as a dental problem and referred the athlete to a dentist.
When the headache persisted, the trainer referred the athlete
again to an oral surgeon. The permanent disability suffered
by the athlete was a result of the physician's failure to
evaluate properly and to diagnose a more serious problem.
The athletic trainer was not a defendant in this litigation but
only a witness. There was no question as to the athletic
trainer's role in referring the athlete.
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In O'Brien, a high school athlete was injured not in an
athletic event but instead in an accident away from the
school. He sought treatment from the school's student
trainer. Neither the athletic trainer nor the student trainer
referred the student to a physician, or notified the parents,
but, instead, cared for the injured knee. The knee, later,
became infected and the student, disabled. Only when the
situation became serious was an appropriate medical
referral made. The court found that the personnel providing
care at the school were not qualified to give appropriate
treatment. However, since the injury did not occur in a
school-related activity, the parents, not the school or the
student trainer, bore the responsibility for seeking appro
priate medical treatment.
Sorey involves the timeliness and thoroughness of evaluation
and recognition of athletic injuries/illnesses. In this case,
there may have been a failure to recognize, or know, the
common etiological factors associated with sickle cell
disease as well as the signs and symptoms of an acute crisis
that would lead to a proper treatment. The trial court found
genuine issues of material fact concerning liability of the
medical staff, including the athletic trainer, for negligence in
the death of this athlete. However, the appellate court
reversed this decision.
In summary, the courts confirm that the athletic medical
team, including the athletic trainer, has a duty to evaluate,
recognize and refer athletic injuries and illnesses. These
three cases raise the question of the responsibility of an
athletic trainer when placed in a situation of evaluation,
recognition and possible referral of an athletic injury. To
date there is no statement from the courts setting forth
standards for common protocols to be used in the evaluation
by athletic trainers. However, the courts do confirm the
general responsibilities of athletic trainers for performing
these tasks.
Task #3: First Aid and Emergency Care
Four cases address the issue of first aid and emergency
care. Three cases deal with the actual techniques employed
and one speaks to the lack of an emergency care plan.
O'Brien raises several concerns but the negligent act
which is the focus of the litigation originates with the
qualifications of the personnel caring for the athlete. A head
athletic trainer either failed to supervise the student trainer

TABLE 1. Issue and competency litigated
Case

Date

Legal Issue

Competency

Zoller
Lowe
Speed
Lowery
Garza
O'Brien
Sielicki
Rawlings
Gillespie
Berthelot
Hanson
Krueger
Sorey

1973
1976
1976
1977
1979
1980
1980
1981
1983
1984
1986
1987
1988

Negligence
Gov. Immunity
Negligence
Negligence
Gov. Immunity
Negligence
Workmen's Comp
Negligence
Negligence
Negligence
Negligence
Fraud Concealment
Gov. Immunity

Task 1
Task 1
Task 2
Task5
Task 1
Tasks 2,
TaskS
Task 1
Tasks 3,
TaskS
Task 3
Tasks 4,
Tasks 1,

3, 5, 7
4, 6
6
2, 3
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caring for the original injury or did not use proper first aid
technique himself. Also questionable was whether the
athletic trainer knew the legal and professional parameters
defining the proper administrative policies and procedures
pertaining to notification of parents and parental consent.
The court found, in this case, the injury to be beyond the
scope of the qualifications of the athletic trainer and the
parents to be responsible when the injury occurred outside
school activities. The competencies address these concerns.
Gillespie deals with questions of whether the first aid
provided was proper or whether the care given actually
caused the injury. The athlete in this case sprained an ankle
during a basketball practice. A student trainer provided
initial treatment. The next day, the athlete was seen by the
team physician and instructions were given to the player
and the student trainer. Apparently, the athlete failed to
follow the instructions given by the physician and developed
a serious condition which led to amputation. There was
conflicting testimony as to the treatments used by the
student trainer. The court held the student trainer to the
same standard of performance as physcians and surgeons,
but found the student trainer's care for the athlete met that
standard. This outcome strongly suggests the need for
current knowledge in first aid and care for injuries.
Hanson reviews the nature of an appropriate first aid and
emergency care plan. After Hanson was injured in a lacrosse
game, an ambulance was called but was delayed in reaching
the field by an illegally parked car. The athlete charged
negligence based on the lack of a physician on the site and
the delay from the illegally parked car. The court found the
injuries to this player did not result from either. However,
situations do arise where time loss could be critical.
Adequate planning includes expediting emergency vehicles
to the site of an accident and assuring the availability of
medical personnel qualified to care for the injured athlete.
As previously discussed, Sorey presents an issue of a
failure to recognize or know the common etiological factors
and symptoms associated with a particular illness. First aid
and emergency care depend on evaluation and recognition.
This case points out the importance of the sequence of
decisions the athletic trainer must make. If one decision or
evaluation is wrong, the next step may hold disastrous
results.
These cases confirm the importance of knowledge and
administration of first aid by athletic trainers. The athletic
trainer administering such aid is held to the standard of
practice expected of physicians. Finally, appropriate first
aid includes emergency plans. The formulation of such
plans is generally a duty of the athletic trainer in the athletic
environment. The courts have not defined the components
of a proper or acceptable emergency plan.
Task #4: Rehabilitation and Reconditioning
One of the cognitive domains of Task 4 is the ability to
develop the basic components of a comprehensive rehabil
itation program. This competency infers the development of
a long-range plan. In Gillespie, the question was raised as to
whether such a plan was made, whether it was appropriate
to the athlete's need, and what impact this had on the
outcome. Although the court pointed to the need for
rehabilitation, it was not crucial to the outcome in this case.
The decision, therefore, speaks only indirectly to the athletic
trainer's role in performing these tasks.
Krueger addresses Task 4 more directly. One of the
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affective domains of Task 4 is the "acceptance of the moral
and ethical obligation to provide for rehabilitation of the
injured athlete to the fullest extent possible" (5). Krueger, a
football player, injured his knee seriously on three separate
occasions, received corticosteroid injections but continued
to play. He claimed fraudulent concealment by team
personnel as to the seriousness and degenerative nature of a
condition subject to aggravation by continued play.
Although the court did not state directly that there was any
obligation to provide for the rehabilitation of the injured
athlete to the fullest extent possible, it did require full
disclosure of information about the injury to the athlete.
No direct evidence in the case law establishes a standard
for the competencies of Task 4. However, these two cases
provide a basis for inference. Rehabilitation and recon
ditioning, according to these decisions, are more than
physical tasks. The athlete must be provided with informa
tion about the extent of injury and be allowed to discuss the
program with the athletic trainer. This interaction is
important both to the athlete and athletic trainer. Fulfillment
of the competency involved in Task 4 is, perhaps, more
complex both for the courts and the athletic trainer to
evaluate, both because it has an affective component and
because it involves a two-step judgment, evaluation of the
injury and the choice of an appropriate therapy.
Task #5: Organization and Administration
The four cases relating to Task 5 refer to the ability of
athletic trainers to perform basic record keeping and
management tasks. The athletic trainer must not only
monitor performance, injuries and treatments but also
understand the limits of the care provided. The unique role
of the athletic trainer as a primary care giver to athletes
creates a position of confidence and trust with the athlete. In
some cases this relationship may extend to the athletic
trainer treating injuries not sustained in the arena. In
addition, the athletic trainer may sometimes by placed in a
position where any assumed confidentiality in the relation
ship is jeopardized to the detriment of the athlete.
Lowery speaks to the importance of record-keeping. After
an injury, this athlete was treated by the team trainer and
physician. Later, he developed permanent leg problems.
Because of the athletic trainer's records, the medical staff
was able to prove the date of the treatment, the actual
treatment given and the date of medical referral. That
information resulted in dismissal of the case for failure to
litigate within the statute of limitations. The time of the
occurrence of the injury is critical in suits for negligence.
Statutes of limitations exist as a protection to insure that
disputes are resolved with some degree of timeliness.
Records kept by athletic trainers may become a source of
evidence in litigation.
Berthelot confirms the importance of record keeping. The
athletic trainer was called on to confirm or deny the
existence of a knee injury prior to an auto accident. The
records substantiated the presence of an injury under
treatment prior to the auto accident and invalidated the
claim of a student athlete that the injury occurred in an auto
accident.
O'Brien addresses a second component of Task 5. An
athletic trainer failed to recognize basic concepts of legal
liability in treating an injury which did not occur in the
school athletic environment. The trainer must know when
treatment is appropriate. In this case, the trainer did not
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identify the need for medical care and compounded this
problem by not following appropriate procedures and
notifying the parents that care was needed.
Sielicki demonstrates how the athletic trainer can be
caught in the middle between player and management of a
team. After reporting an elbow injury to the athletic trainer,
the player was released unconditionally by a professional
baseball team. The facts of the case imply that the athletic
trainer reported this injury to the management of the team.
Although this case is a workmen's compensation claim, it
deals with the relationship between the athletic trainer, the
athlete, management and disclosure of medical information.
The question of loyalty and an athletic trainer's multiple
allegiances to the athlete, the coach and the employer
underlie this case. Task 5 speaks to the issue of "acceptance
of the professional, ethical, and legal parameters which
define the proper role of the certified athletic trainer in the
administration and implementation of athletic health care
delivery systems" (5).S7e/zc/:nllustrates the problems for an
athletic trainer who has confidential knowledge of an injury
to an athlete, or information regarding the physical, emo
tional or mental health of the athlete. Is the coach, athletic
director or management of a school or professional team
entitled to that information? What forms of information are
confidential? The court did not directly address this question.
Information given by the athletic trainer without permission
of the athlete or the refusal of the athletic trainer to divulge
information requested by an employer may give rise either
to liability for divulging confidential information or to the
firing of an athletic trainer.
Organization and administration are areas not extensively
covered in most athletic training education programs. It is
apparent, however, that these topics deserve greater atten
tion. The few cases discussed here suggest that problems do
arise in the exercise of these competencies.
Task #6: Counseling and Guidance
Task 6 refers to the athletic trainer's role in providing
health care information to athletes, coaches and parents. In
Gillespie, the issue was if the student trainer, acting under
physician's orders, provided the athlete with proper instruc
tions about care for an injury. The athlete sustained serious
permanent damage because he failed to follow the
physician's orders as transmitted by a student trainer. In this
case the jury did not find that the injuries were caused by a
failure to provide proper instructions.
In Krueger, the athlete alleged that the medical staff had
not given him information regarding the seriousness of his
injuries or the risks involved in the treatment. Because of
this lack of information, he continued to play and developed
a permanent degenerative condition. Task 6 speaks to the
issue of advising and counseling the athlete on matters
pertaining to physical, psychological and emotional health
and well being. The court found that there is a fiduciary
relationship between the physician and the athlete that
prohibits the intentional concealment of facts relating to the
health of that athlete. That fiduciary relationship can be
logically extended to include the athletic trainer as part of
the medical team.
Again, the task of counseling and guidance is an area that
may be overlooked. The cases illustrate the importance of
communication between the athlete and health care pro
vider. In both cases complications might have been avoided
had the athletic trainer given more information to the
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athlete and taken time to make sure the athlete understood
what was happening as well as the consequences of
improper treatment.
Task #7: Education
Task 7 requires the athletic trainer to practice under the
guidelines for certified athletic trainers, promote athletic
training as a professional discipline and provide instruction
in areas related to athletic training and sports medicine. No
case dealt with questions of licensing or certification
standards. One case dealt directly with education of the
student trainer and the role that s/he played in the care of
the athlete.
As reviewed earlier, negligence in O'Brien focuses on the
actions of the personnel caring for the athlete. In this case,
the athletic trainer allowed a student to care for an injured
athlete and did not provide appropriate supervision. Such
experience is part of an athletic trainer's education. With an
increased emphasis on education and supervision of student
trainers, there may be fewer problems.
Issues Not Addressed by the Competencies
The case law addressed two important issues related to
the duties of athletic trainers but not included in the
competencies. These issues are 1) confidentiality of privi
leged information, and 2) the allocation of responsibility
among coach, athletic trainer and physician.
Two cases speak to the issue of privileged information,
Berthelot and Sielicki. In both these cases, information
damaging to an athlete was given to an outside source by the
athletic trainer. In Berthelot, the athletic trainer was asked
by the defendant to confirm the existence of a knee injury
prior to an auto accident. This information prevented the
athlete from claiming that the injury occurred in the auto
accident and collecting damages. In Sielicki, information
was given by the athletic trainer to the management of the
professional baseball club, This led to the release of the
player. In neither case does the court resolve the issues for
the athletic trainer of whether there is a duty of loyalty to the
coach, physician or employer. The competencies do not
address this problem.
A second issue was the question of allocation of respon
sibility among coach, athletic trainer and physician. Sorey,
the only federal appellate court case, involved an underlying
question of negligence but was decided, instead, on the prior
issue of whether the court had the authority to decide the
dispute. The defendants, athletic trainer, physician and
football coach at a public university, were initially found to
be negligent by the trial court. At the appellate level,
however, the athletic trainer and physician claimed that the
state's doctrine of qualified immunity provided not only a
defense against litigation but a general immunity from suit.
In other words, they claimed the trial court had no
jurisdiction to hear the question of negligence. In sustaining
this argument the court found the physician and athletic
trainer could not be sued. As public officials, both were
covered by the sovereign immunity of the state. Such
immunity is granted to public officials who exercise discre
tionary rather than ministerial authority to administer
medical treatment to an athlete. In other words, the athletic
trainer was found to have acted within a grant of discre
tionary authority by nature of his role as athletic trainer and
not as an agent of the physician or coach. The Sorey case
classifies athletic trainers as discretionary personnel with

independent decision-making authority to treat athletes and
assigns some degree of independent practice by law to
athletic trainers. It raises important questions about the
appropriate allocation of responsibility between athletic
trainers and physicians. The competencies do not contain
guidelines for athletic trainers adequate to assist a trainer to
resolve the questions of allocation of responsibility raised by
the Sorey case. To date, the impact of this decision is limited
to the state of Mississippi.
DISCUSSION
Comparison of the case law dealing with athletic trainers
with the tasks identified in the NATA Competencies reveals
that there has been litigation addressing each task either
directly or indirectly. There appears to be no evidence of
any contradiction by the courts of the competencies. The
tasks that pose the greatest exposure to litigation for athletic
trainers are prevention of injuries (Task 1), first aid and
emergency care (Task 3) and organization and administra
tion (Task 5). Issues involving prevention arose from
questions dealing with physical examinations and screening,
knowledge of conditioning programs and equipment, sup
ervision of those conditioning programs, knowledge of the
design and construction of equipment, knowledge of rules
and regulations and knowledge of injury risk factors.
Concerns with first aid and emergency care focused on the
appropriate knowledge of proper first aid procedures and
on having a proper emergency care plan.
Somewhat surprising were the questions raised regarding
organization and administration. These questions dealt with
recognizing basic concepts of legal liability, the importance
of records and forms, and the acceptance of professional,
ethical and legal parameters which include participation by
the athletic trainer in the administration and implementation
of athletic health care delivery systems. The cases described
here confirm the concerns raised by other writers on these
topics and may emphasize the focus on liability (1,3,4).
The competencies required by Task 2 also constitute an
area of some exposure to liability for athletic trainers. In
none of the cases was an act or failure to act by an athletic
trainer found directly to be the cause of injury. However, the
issue of evaluation and referral of injuries to the appropriate
resource raises complex legal issues hinted at in court
opinions. In three cases the athletic trainer served to mediate
between several interested parties, the athlete, parents, and
employer and a physician. All parties shared varying
degrees of responsibilities. In two cases the court assigned
responsibility specifically to parents and physician. In the
third (Sorey) the court found the athletic trainer and
physician to be jointly responsible although not liable. The
case law only suggests the complexity of Task 2 for athletic
trainers but provides no answers. Athletic trainers should
note carefully the implications of these issues.
Judicial decisions speak less directly to Tasks 4,6, and 7.
Again this is due to the fact that the courts do not address the
issue of the specific role of athletic trainers within the group
of persons providing care to the athlete. While it is clear that
rehabilitation and counseling are expected of athletic
trainers, no scope of practice is delineated. As a result,
questions remain. In addition, the fact patterns in two cases
clearly identify a potential problem in the area of education.
The roles and responsibilities of student trainers were at
issue in two cases. In neither were clear channels of

authority within which the student trainer functions outlined
or clarified.
In summary, the courts agree with the NATA Compe
tencies that the athletic trainer shares responsibility for the
care of the athlete. The comptencies codified roles for
athletic trainers. These have developed over a long period of
history by tradition and now by decisions of the national
professional organization. However, beyond confirming
that performance of such duties are properly expected of
athletic trainers, the courts provide little specific guidance
as to the standard of care to which the athletic trainer will be
held for each of the seven tasks.
The courts address directly the issue of a general standard
of performance in only one case (Gillespie). In that case the
court set a standard of performance equivalent to that
required of a physician. The student trainer met that
expectation. The fact that the court was not willing to
distinguish between the duty of care expected of a physician
and by an athletic trainer is worrisome. The competencies
do not envision development of athletic trainers capable of
performing as physicians. Until authority relationships
between athletic trainers and physicians are clarified and
the responsibilities of trainers more clearly defined, athletic
trainers risk being caught in the middle: held fully responsible
for as well as performing at a physicians's standard of
practice. The combined effect of the Sorey and Gillespie
decisions may create a legal pitfall. These cases delineate an
important discrepancey for the profession to address.
There are issues raised by the courts but not described in
the competencies. These include confidentiality and author
ity relationships. The confidentiality of the doctor-patient
relationship has been well established by law and in the
literature (8). As an auxiliary health professional the
athletic trainer is governed by the same principle. Confid
entiality has been discussed in the literature (2), but has not
been spoken to directly in the competencies. In Berthelot,
information that was the property of the athlete became
public and it is assumed that the athlete did not give
permission for its release. In Sielicki, information was given
to the management of the club. The fact that this club was
the athlete's employer clouds the issue. There is a question
in this case as to whether a privilege still belongs to the
patient who is an athlete, or whether the club has a right to
that information. This question raises complex ethical issues
which the court does not sort out for the athletic trainer
caught in the middle.
Authority for the care of an injured athlete is generally
perceived to be assigned to physicians. However, in at least
one state athletic trainers hold some undefined degree of
discretionary authority to make decisions on health care for
an athlete. A discretionary act in law is one requiring
"personal deliberation, decision and judgement" (7). Such a
grant of authority to athletic trainers by the courts raises
more questions that it answers. It poses a direct challenge to
the profession to deal with the issues of authority relation
ships. In one state the courts have classified athletic trainers
as employees performing discretionary functions. This
raises complex questions of allocation of responsibility not
addressed by the NATA Competencies.
RECOMMENDATIONS
Despite the lack of specific performance standards for
athletic trainers in the case law, this study identified three
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areas requiring deliberation and response by the profession.
Development of a policy response should proceed in three
areas: first, to define the relationship between athletic
trainers and any assistants or student trainers engaged in the
care of athletes; second, to define, in conjuction with
coaches and physicians, specific, areas of practice and
responsibility assigned to athletic trainers or, alternatively, a
procedure to negotiate such allocations in specific practice
situations; and, finally, to identify the nature and scope of
confidentiality in the relationship between athlete and
athletic trainer. These issues do not lend themselves to easy
solutions. All go to the core of issues in the development of
athletic training as a profession. All begin to negotiate a
scope of practice for the profession within and between
other professional groups with similar interests.
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A Program for the Evaluation and
Management of the High Performance
Athlete with Acute Low Back Pain
Augustus A. White III, MD
Robert O. Voy, MD
Edward J. Ryan III, ATC
Robert Beeten, ATC
ABSTRACT: The rationale of this presentation is to
combine knowledge and experience with the management of
low back pain in the general patient population with
expertise in the management of athletes to develop a safe,
efficient clinical protocol for managing high performance
athletes with acute low back pain. The protocol is designed
to assist the therapist, athletic trainer, and medical doctor in
assessing the athlete, and selecting an appropriate treatment
program. The goal is to minimize the time away from
training, conditioning, and competition without compromis
ing the evaluation or treatment of the athlete. The evaluation
is designed to characterize the condition in stages of
increasing severity. The management programs are categor
ized in cycles designed to be coupled with the appropriate
stage as determined by the evaluation. The patient then
progresses through the treatment cycles back to athletic
competition or towards consultation by a spine specialist.

T

here is very little information in the literature on the
management of acute low back pain in the well
trained athlete (1). The purpose of this presentation
is to offer some guidelines for the management of the wellconditioned competitive athlete with acute low back pain.
Although these recommendations must be individualized,
the basic guidelines should be satisfactory for all patients.
The rationale of the program is to determine the functional
impairment, and select the most effective and efficient
treatment program. The goals are to: 1) minimize the
athlete's time away from the sport; 2) prevent or minimize
the loss of sport specific conditioning and performance; 3)
minimize the risk of further injury; and 4) provide advice
and training to protect athletes from reinjury. This evaluation
program, except for the most severe injuries, does not
attempt to make a precise anatomic diagnosis. Rather, it
stages the severity of injury and matches it with an
appropriate treatment cycle.
In the Quebec study of low back pain, the world literature
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was systematically and critically reviewed by a selected
multidisciplinary panel of experts (2). The clinical studies
on the evaluation and treatment of lower back pain were
grouped according to quality as determined by experimental
design, data analysis and statistical significance. This infor
mation was organized to delineate definitive knowledge
from speculation. Based on this review, specific guidelines
for the safe, cost-effective evaluation and management of
patients with lower back pain were recommended. For
example, for a complaint of lower back pain, it was
suggested that unless specifically indicated by the history of
physical examination, no laboratory tests need be done for
the first seven weeks of symptoms.
Our rationale for our program is based on the assumption
that in many cases of lower back pain, a specific diagnosis
cannot be made in the first several weeks. Moreover, a
specific diagnosis is not essential in many cases for initial
management of the low back pain. During this period, the
best management is to utilize an appropriate combination of
time, therapeutic exercise, and anti-inflammatory medi
cations. The most appropriate longer-term treatment pro
gram is determined by an initial evaluation, subsequent
monitoring and re-evaluation.
We shall present and explain our recommendations for
history-taking, physical examination, and determining the
stage of the athlete's condition. Once determined, this stage
is then matched with a treatment cycle for the athlete. Upon
re-evaluation the athlete is either progressed forward, kept
at the same level, or placed in a less rigorous treatment cycle.
The cycles, their components, and the rationale are explained
in the following sections.
HISTORY
In taking the athlete's history, four important questions
should be answered:
1. Have you had this problem before? If so, what was the
diagnosis, how was it treated, and what was the outcome?
2. Has this back pain come on as a result of a specific
episode, incident or activity? If so, please describe that
incident as precisely as possible.
3. Was there a gradual progressive onset of pain associated
with some repetitive activity? This may be indicative of
fatigue or an overuse syndrome.
4. Is the pain strictly located in the back or is it felt in the
leg below the knee?
The history and physical exam are used to help assign

patients to various stages and cycles of treatment. If a
patient reports a previous problem and a particular treatment
has been effective in the past, that treatment should be
repeated unless it is inconsistent with the evaluation or if,
there is a more effective alternative in the opinion of the
clinician. Usually back pain resulting from a specific
episode is managed in a conservative (restrictive) cycle. In
other words, the athlete may have to be taken completely
away from sport participation for a period of time. With
gradual onset, which suggests overuse syndrome, we re
commend a slightly more aggressive (active) cycle.
Following is a description and some discussion of the
Waddell's tests, leg pain (specific definitions), straight leg
raising test (SLR), neurologic signs, the list, muscle spasm,
flexion and extension test. These tests are done after the
history has been taken. The athlete is then put on the
appropriate treatment cycle, which are described later in the
paper.
Waddell's Signs
Waddell's signs (3) are a series of tests which elicit
physical signs that are considered nonorganic, and are
correlated with abnormal Minnesota Multiphasic Person
ality Inventory (MMPI) results (3,4). The findings are listed
and the tests described below.
If three out of five signs listed here are positive, then
nonorganic psychological pain behavior is likely.

I. Tenderness. This is scored as positive if light
rolling of the skin at the back causes pain; or if deep
tenderness is spread over large areas of the body.
II. Simulation Tests. This category is scored positive
if gentle simultaneous axial rotation of the pelvis and
shoulders in the same direction causes back pain, or if
light pressure (1-2 Ibs offeree) applied downward to
the head by the examiner's hand, causes pain. (See
Figure la and b.)
III. Distraction Tests. This category is scored as
positive if the patient's pain, which is present in some
activities, is not present when those same activities
occur in a different context; for example, if the (SLR)
test is positive in the supine position but negative
when sitting. This behavior would be considered a
positive distraction test.
IV. Regional Disturbances. This is scored as posi
tive when the patient demonstrates "cogwheel" weak
ness or, non-neuroanatomic numbness, such as stock
ing and glove numbness.
V. Overreaction. This is positive when there is
excessive body language, grimacing, verbalization,
groans, tremors, collapsing, excessive sweating, or
stumbling.
Leg Pain
Leg pain is defined as pain in one or both legs at least as
far down as the mid-thigh anteriorly, laterally, medially or
posteriorly. Anterior thigh pain may be based on irritation
of the nerve roots which make up the femoral nerve (L2, L3,
L4) and may be indicative of L3-4 disc disease. Pain below
the knee may be due to irritation of the nerve roots that
make up the sciatic nerve (L5, S1, S2) and may be indicative
of L4-5 or L5-S1 disc disease.

Straight Leg Raising (SLR) Tests
A SLR test is positive if it causes back and/or leg pain at
75° or less of flexion. For the very flexible athlete, SLR can
be considered positive even up to 85 or 90°. Comparison
with the nonpainful side is helpful when feasible.
Neurological Signs
Neurologic signs are positive if any one of the following is
observed: decreased ankle or knee jerk, motor weakness, or
consistent neuroanatomic numbness.
List
A list is a dramatic example of severe, sustained, muscle
spasm causing the trunk to angulate or tilt to one side.
Muscle Spasm
This may be observed in conjunction with or in the
absence of a list. This involves rigid contraction of one or
both groups of erector spinae muscles and may be accom
panied by loss of lumbar lordosis.
Worsening Pain With Flexion Or Extension
Flexion and/or extension motions may aggravate the
back pain. This is demonstrated by asking the patient to
stand then to flex as far as possible, return to the standing
position, and then extend as far as possible.
STAGES, SYMPTOMS, AND PHYSICAL FINDINGS
Table 1 presents the essence of this program. Six stages of
acute low back pain are presented along with the key history
and physical findings. These are matched with three major
treatment cycles (I, II and III).
The rationale for Table 1 is to provide a simple reliable
assessment of the extent of the back pain and to couple it
with the management plan that is most appropriate for the
athlete. The athlete's history, plus the presence of back pain,
leg pain, pain with flexion and extension, muscle spasm,
neurological signs and the results of straight leg raising tests
and Waddell's tests are used to assign one of the six stages.
In Stages 1-4, the pain is localized in the lower back.
Stage 1 has back pain, and a normal physical examination
except for three Waddell's signs. This suggests a nonorganic
(functional) component of the clinical picture. The patient
is given the least restrictive treatment cycle and maintains a
normal activity level. More conservative treatment initially
may tend to reinforce pain behavior and delay the return to
the sport. Although Waddell's signs are only rarely seen in
high performance athletes, they are included because they
are useful in differentiating between an organic and func
tional basis for the complaint of low back pain. In Stage 2,
the physical examination is normal and depending upon the
severity of the pain, the athlete is placed in Treatment Cycle
IA or IB. Stages 3 and 4 imply a more severe condition and
are managed differently. Pain increased with flexion and
extension, and pain associated with muscle spasm suggest
increased levels of difficulty.
Stages 5 and 6 involve leg pain in addition to back pain.
In Stage 5, muscle spasm, a list to one side or another or
worsening pain with flexion or extension may be present.
These athletes will be managed in Treatment Cycle II. Stage
6 patients have back pain and leg pain associated with
positive straight leg raising (SLR) or neurologic signs, and
are placed in Treatment Cycle III.
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EXPLANATION OF THE TREATMENT CYCLES
The goal of this program is to evaluate athletes and, based
on that evaluation, put them into a treatment cycle that will
get them back to their pre-injury functional level as soon as
possible. The cycles are designed to maintain as much
aerobic and sport specific conditioning as possible and to
return the athlete to competitive sports. If the athlete is put
in a cycle that is too vigorous, he/she should be cycled
down. When the athlete is more than capable of a given
cycle, he or she is cycled up.
Cycles IA, B, and C
All these involve no bed rest, continuation of training at
various levels, and a treatment program. The sports therapist
uses the athlete's history and physical examination to decide
in which of the three Cycle I categories the patient will
commence.

Cycle IA. Return to full speed activity as tolerated. If
Cycle IA is successful, the athlete should not miss practice
or competition. The use of anti-inflammatory medications
and physical therapy is optional. If a return to regular sports
activity is not possible after two days, the athlete is moved to
IB.
Cycle IB. In this cycle, the length and intensity of the
athlete's training is reduced to 75% of normal. There should
be no competition or body contact.
Therapeutic doses of aspirin or nonsteroidal anti-in

flammatory drugs (NSAIDs) are instituted for two to four
weeks as needed. The use of physical therapy is optional.
After two to four days, if the patient is improving, move to
Cycle IA; if the athlete is the same or worsening, move to
Cycle 1C.
Cycle 1C. In this cycle, there is also no competition and
no contact. There is a 50% decrease in both the intensity and
length of training. Simulated sports activity for timing,
rehearsing of plays, etc., along with buffered aspirin or
NSAIDs for two to four weeks is all that is recommended.
There is the option to include physiotherapy as in Cycle IB.
This cycle is used for two to four days; if successful, move to
IB; if not, use Cycle II.
Cycle II
In this cycle, the athlete abstains from sports for 24-48
hours and is put in bed either supine with hips and knees
flexed, or in the fetal position. Advise the patient to
alternate between these two positions and to get out of bed
for medications and bathroom activities. Start anti-inflam
matory medications and continue them for two to four
weeks. After the bed rest, a specific routine of therapeutic
back exercise described in Figures 2 and 3, is followed for
five days after which the athlete, if improved, can be moved
up to Cycle IB or C and onward. If, after repeating Cycle II,
the athlete cannot be moved up to 1C he/she should go to
Cycle III.
Cycle III
This is a conservative treatment program for acute or
subacute severe lower back pain, with or without sciatica.
The cycle begins with two days of bed rest, along with

Figure 1 A. Here the shoulders are kept in the same plane as the hips as
there is motion about the vertebral axis.. The hips, torso and shoulders
move as one unit. The only joints that are moving are the hip and knee
joints. There is no relative motion within the vertebral column. The test
is positive if there is a complaint of low back pain and/or associated leg
pain. This test is suggestive of non organic pain behavior.
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B
Figue IB. Pressure of 1-2 Ibs applied to the head. The test is positive if
the patient complains of back and/or leg pain.

therapeutic doses of aspirin or nonsteroidal anti-inflam
matory drugs for two to four weeks. Therapeutic back
exercises include eretor spinae and abdominal muscle
exercies (described in Figures 2 and 3) as tolerated without
aggravation of severe pain. In addition, recommend one of
the following: swimming, stationary or regular bicycling,
jogging, or walking. Orthodics, physiotherapy, or back pain
education may be helpful. Back pain education or some
other substantive means of instructing the patient is very
important. In this cycle, consultation with a spine specialist
and diagnostic evaluation are required.
The athlete in this cyle is examined again in one to two
weeks and, if improved, may be moved up to Cycle 1C. If
unimproved, a continuation of Cycle III treatment is
required. The recommendations of the consultant, of course,
would influence the management at this point.
A summary of the treatment cycles is provided, and some
details of the specific components are given in Table 2.

FURTHER DETAILS OF THE ELEMENTS OF THE
TREATMENT CYCLES
Re-evaluation
This includes an assay of pain and review of the key
physical findings described in Table 1. This information is
used to decide whether to upgrade, downgrade or hold in
the cycle.
Speed Determination
The determination of 50% or 75% speed is an estimate.
We suggest that the clinician and athlete determine what
activities consitute a 50 or 75% effort during an average day
of training for the particular sport. A brief written or verbal
communication and confirmation from the clinician to the
coach is highly desirable. Time duration of the participation
should also be cut when feasible. For example, if the athlete

normally practices for four hours per day, it should be
reduced to two hours for Cycle 1C, or three hours for Cycle
IB.
Aspirin
Buffered aspirin should be used in preference to the nonbuffered type. Two aspirin tablets (lOOOmg) should be
taken orally every four hours while awake. It is important to
continue this until the pain goes away. A nonsteroidal antiinflammatory drug (NSAID) can be prescribed for the
individual, for two to four weeks, but it should not be used
together with aspirin.
Bed Rest
The athlete is advised to rest in bed for two days, lying on
his or her side with hips and knees flexed. An alternate
position is supine with hips and knees flexed, with legs
supported by pillows. The athlete may get up for meals,
eating standing is often more comfortable than sitting. The
athlete is encouraged to walk about for a few minutes in the
morning, afternoon, and evening.
Swimming
The following swimming program should be followed.
Encourage the athlete to work up to a 45-60 minute period
of constant swimming twice daily. Any stroke or combina
tion of strokes can be used, If breast stroke aggravates back
pain, it should be avoided. Swimming is probably the best
exercise because it is aerobic, gravitational forces are
partially offset by buoyancy, and it strengthens the trunk
muscles as well as those of the upper and lower limbs.
Stationary or Mobile Bicycling
Cycling in an upright, sitting position is also a good
exercise. Here, too, the recommendation is for 45-60 minute
periods twice daily. Cycling is good for aerobic conditioning
and strengthening the lower limbs, and erector spinae and
abdominal muscles.
Walking
This exercise should be performed briskly for 45-60
minutes twice daily. If jogging can be tolerated without
TABLE 1. Symptoms and physical findings associated
with acute low back pain
Stage Symptoms Physical Findings

1

Back Pain

2

Back Pain

3

Back Pain

4

Back Pain

5

Back Pain
& Leg Pain
Back Pain With or without worsen
& Leg Pain ing with Flexion or
Extension; Muscle
Spasm; or List
Back Pain SLR Positive with
& Leg Pain or without above
findings
Back Pain SLR Positive +
& Leg Pain Neurologic Sign(s)
with or without
above findings

6

7
Figure 2. Properly executed sit-ups in three progressive levels of
difficulty. These are good for developing abdominal muscle strength.
(Reproduced with permission from White, AA and Panjabi, MM:
Clinical Biomechanics of The Spine, Second Edition; J.B. Lippincott,
1990.)

8

Normal Physical except
for 3 Wadell's Signs
Normal Physical
Examination
Pain Worse with
Flexion or Extension
Muscle Spasm with or
without any of the above
Muscle Spasm + List

Treatment Cycle

IA
IA or IB
IB
1C
II
II

III
III
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comprised of a lift of left arm and right leg, followed by right
arm and left leg. Resistance and strength can be increased by
adding wrist and ankle weights.

Figure 3. This is an effective exercise for strengthening the erector
spinae muscles.

aggravating pain, it can also be a good exercise. These
exercises are aerobically beneficial as well as good for
strengthening lower limbs and trunk musculature.
Therapeutic Back Exercises
Exercises to strengthen trunk muscles consist of sit-ups
and paraspinous muscle extension exercises (see Figures 2
and 3). The sit-ups are done with hips and knees flexed and
with the head and shoulders 30° off the surface. They can be
increased in resistance and difficulty by changing the
position of the arms from reaching forward, to crossing over
the chest, to behind the head. To further increase resistance,
two to five pounds in each hand can be held across the chest.
The sit-ups should be done in a smooth rather than jerky
fashion to avoid aggravation of the back pain. Each sit-up
should be done gradually and held for five seconds. The
athlete should work up to at least 10 smooth sit-ups twice a
day with arms reaching forward. If this can be doubled and
the difficulty increased, these exercises will add to trunk
strength.
Another very useful exercise is the paraspinous extension
exercise. The starting position is on the hands and knees.
The athlete raises the right arm and the left leg and holds the
position for a count of five. Then the converse is done, i.e.,
the left arm and right leg are raised for a count of five. The
patient should avoid hyper-extending the back, which
usually occurs when the arm or leg are raised too high. The
athlete should start with five repetitions of this exercise and
work up to 30 repetitions twice daily. One repetition is

We recognize that most back pain is nonspecific and that
its natural course is complete, spontaneous resolution. Our
challenges are to: 1) recognize a serious condition such as
tumor, infection, fracture, or a large disc herniation; 2)
make the athlete as comfortable as possible; 3) minimize
loss of conditioning; and 4) get the athlete back to full
activity as soon as possible without causing any additional
damage. These guidelines, used with care and good judge
ment, will ensure that the well trained competitive athlete
with acute back pain will regain complete function with the
least interruption in training. The program also provides for
timely referral to a spine specialist so that serious conditions
can be diagnosed and treated.
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TABLE 2. Low back treatment cycles
Cycle I
lA-Return to Sport
Full speed
Re-evaluation in 1-2 days
If ok, continue
If not, go to IB or 1C
IB-Return to Sport
75% speed and amount of participation
No competition or contact
Anti-inflammatory medications
Physiotherapy (optional)
Re-evaluation 2-4 days
If better, cycle up to IA
If worse, cycle down to 1C or Cycle II
IC-Return to sport
50% speed and amount of participation
No competition or contact
Anti-inflammatory medications
Physiotherapy (optional)
Re-evaluation in 2-4 days
If better, cycle up to IB or IA
If worse, cycle down to Cycle II
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Cycle II
No sports
Bed rest 1-2 days
Anti-inflammatory medications
After bed rest, swimming, biking, walking,
jogging
Therapeutic back exercises for 2-4 days
Physiotherapy (optional)
If improved, cycle up to IB or C
If not improved, recycle Cycle II for 2-4 days
If improved, cycle up to IB or C
If not improved, cycle down to III

Cycle III
Consultation with spine specialist (optional)
No sports
Bed rest 2 days
Anti-inflammatory medications
After bed rest, swimming, biking, walking,
jogging
Therapeutic back exercises
Back pain education (Back School)
Physiotherapy (optional)
Orthotic device (optional)
Re-evaluation after 2 weeks
If improved, cycle up to 1C
If the same or worse, recycle to Cycle III
Continue with spine specialist evaluation and
management

Knee Injuries in College Football
An 18 Year Report
Kent Scriber, EdD, PT, ATC
Michael Matheny, MS, ATC
ABSTRA CT: Knee injury data were collected during an 18
year period between the 1972 and 1989 seasons for a
Division III college football team. For this investigation a
reportable knee injury was defined as an injury that resulted
in a player: 1) missing at least a full week of practice, 2)
missing at least one game, or 3) having surgery regardless of
time loss. A total of 115 reportable knee injuries occurred
with 45 of these resulting in surgical management. The
medial collateral ligament was the structure mostfrequently
injured, followed by meniscal injuries, and injuries to the
anterior cruciate ligament. Direct medial or lateral blows
resulted in 49 (43%) injuries and non-contact, torsion
mechanisms resulted in 44 (38%) injuries. Linebackers
suffered the most knee injuries followed by linemen,
quarterbacks, and running backs. When adjustments were
made based upon the number of players at each position,
quarterbacks had the highest injury rate followed by
linebackers. The total knee injury rate for the 18 season
study was 1.38per 1000 athlete exposures (AE). Game knee
injury rates were 8.87 times greater than knee injury rates
occurring during practices (5.72/1000 AE vs. 0.645/1000
AE). For the last six years of the investigation data were kept
relative to the use of lateral prophylactic knee braces.
Players wearing braces had an injury rate of 1.48 per 1000
AE, whereas non-braced players had an injury rate of
1.09/1000 AE. This investigation provided baseline data
from a longitudinal study of knee injuries and does not give
support to the continued use of prophylactic knee braces.

T

here is little doubt that the human knee joint was not
engineered for safe participation in tackle football.
Investigations relating to the incidence of football
injuries at the high school (2), college (3,13), and profes
sional levels (7) have consistently shown that the knee is
one of the most frequently injured body parts. In terms of
time loss from football participation, knee injuries have
been the most disabling (3,13,14).
Injury data comparison has been difficult because of
inconsistencies in collection and reporting of data. Regard
less, knowledge regarding specific injury patterns, mech
anisms of injury, injury severity, injury by playing position,
and game injuries versus practice injuries give important
information which may help us make decisions relating to
the risks of football participation. Presently, there is a
substantial amount of information being generated regarding
the effectiveness (or lack of effectiveness) of lateral prophy-
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lactic knee braces and their value in preventing or decreasing
the severity of knee injuries. It is necessary to have well
designed studies with reliable data in order to make
intelligent decisions when choices to use them or not must
be made.
Epidemiological studies involving large numbers of
participants for extended periods are needed to establish a
data base for researchers to work from. The primary
purpose of this paper is to present longitudinal knee injury
data that were collected during the past 18 football seasons
at Ithaca College and compare them to similar data
collected by national injury surveillance systems.
METHODS
During the past eighteen football seasons, careful records
have been kept regarding the knee injuries that have
occurred to varsity football team members at Ithaca
College. For the purpose of this investigation, a "reportable"
injury was defined as any injury to the knee that resulted in
either a player 1) missing at least one game, 2) missing at
least one week of practice, or 3) having surgery regardless of
time loss.
The length of time lost from full football participation
was utilized to classify injury severity. These categories
included missing 1 to 3 weeks, 3 to 6 weeks, and greater than
6 weeks. Knee injuries that failed to meet the definition of
reportable injury were not utilized for this investigation.
The injury rate for this study was determined by the
number of injuries that occurred compared to the number of
times an injury could have occurred. The number of athleteexposures (AE) was used for epidemiological and com
parative purposes. Each time a player fully participated in a
practice or game was considered an exposure to athletic
injury. For example, if 65 players each practiced 4 times
during a particular week, and 45 of them participated in the
game that same week, there would be a total of 305 athleteexposures for that week (<65 x 4>+ <45 x 1> = 305 AE).
Injury rates were determined by dividing the number of
injuries by the total number of athlete-exposures. Data then
were expressed in terms of injuries per 1000 athlete
exposures. The use of this measure compensates for fluc
tuations in the number of players practicing each week and
the number that participate in each game. This method also
accounts for varying numbers of practices and games for
different teams during a season.
At the directive of our team physician, selected linemen
and linebackers began wearing lateral prophylactic knee
braces during the 1984 season. Eight projected starters (5
linemen and 3 linebackers) wore lateral knee braces for
both knees that season. In 1985 all 12 starters (5 offensive
linemen, 3 defensive linemen, and 4 linebackers) wore
braces. During the 1986 and 1987 seasons all linemen and
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linebackers (n = 24 each season) wore braces. In 1988 and
1989 players were given the option to wear knee braces or
not. Eighteen players elected to wear the braces in 1 988 and
12 elected to wear them in 1989. All of these players were
either linemen or linebackers.
RESULTS
Table 1 summarizes the year by year reportable knee
injuries at Ithaca College. A total of 1 15 reportable knee
injuries occurred to varsity football participants from the
1972 season through the 1989 season. Forty-five of these
injuries resulted in surgical management. Each injury was
evaluated and diagnosed by orthopedic surgeons.
When the injury rate was calculated per 1000 athlete
exposures, a wide range of 0.80 to 3.42 was found on a year
by year basis. For the 18 year period there was an average of
1.38 reportable knee injuries per 1000 AE for all games,
scrimmages and practices. Game and scrimmage partici
pation resulted in an injury rate of 5.72 per 1000 AE. The
practice injury rate was 0.645 per 1000 AE. This result
indicated knee injuries occurred 8.87 times more frequently
in games than practices. Of the 115 total injuries, 69 (60%)
occurred during games, with 25 resulting in surgical management.
Forty-six (40%) of the total occurred in practice, with 21
resulting in surgery.
Table 2 summarizes the primary injury diagnosis and
amount of time loss for these injuries. Injury to the medial
collateral ligament was the most frequent isolated knee
injury (39%), followed by injuries to the menisci (22%), and
injuries to the anterior cruciate ligament (17%). Eight often
multiple diagnosis injuries involved the anterior cruciate
ligament as well as the medial collateral ligament and/or
menisci. Total time loss and surgical intervention was most
likely to be for anterior cruciate ligament and meniscal
injuries.
When injury mechanisms were evaluated, direct medial
or lateral contact resulted in a total of 49 (or 43%) of these
injuries. Fourty-four (38%) injuries resulted primarily from
non-contact, torsion or cutting mechanisms. Other mechan
isms of injury included falling directly onto the knee,
hyperextension, and progressive onset of symptoms.
Table 3 summarizes the incidence of knee injuries
according to playing position. Offensive players suffered 61
injuries (53%) which resulted in 29 surgical repairs (64%).
Defensive players suffered 54 injuries (47%) with 16
surgical repairs (36%). Linebackers suffered the greatest
total number (27 or 23%) of reportable knee injuries,
followed by offensive linemen (21 or 19%), defensive
linemen (16 or 14%), quarterbacks (15 or 13%), running
backs (15 or 13%), defensive backs (12 or 10%), and
receivers (9 or 8%). Injury rates were adjusted based upon
the number of participants at each position. Quarterbacks
had an adjusted rate of .18/1000 AE, running backs
.0971000 AE, linebackers .087 1000 AE, defensive linemen,
.06/1000 AE, and offensive linemen .05/1000 AE.
From 1984 through 1 989 there was a total of 741 8 AE for
players that wore lateral braces and 11 reportable knee
injuries occurred to these players (1.48/1000 AE). During
this same six season period there were 23,752 AE to players
not wearing braces with 26 reportable knee injuries
(1.09/1000 AE). This compared to 1.38/1000 AE for the
entire 18 season period that was studied.
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DISCUSSION
It is often difficult to compare injury data because of the
way they are collected and/or reported. This usually is
because of problems with a consistent definition of what
constitutes an injury or how an injury is classified. For
example, reports have based findings upon knee injuries
requiring hospital visitations (11), knee injuries the required
surgery (7), or all knee injuries regardless of the amount of
time loss (2). Recent injury data reports (4,14) have utilized
the concept of injury rates based upon the number of athlete
exposures.
The National Athletic Injury/Illness Reporting System
(NAIRS) collected data between 1975 and 1982, the
NCAA Injury Surveillance System NSISS) began collecting
college football injury data during the 1986 season (14).
Each of these reporting systems based findings upon injury
rates per 1000 athletic exposures. This method can com
pensate for fluctuations in the number of practices and
games a team has, as well as different numbers of players per
team.
Regardless of the data collection methodology, it is clear
from past investigations (2, 7, 11, 13, 14) that knee injuries
are one of the most frequent problems in tackle football. It is
also evident from these reports that knee injuries are likely
to be more severe in terms of time loss and/or surgical
management than injuries to other body parts. Our data
have shown that nearly one-third of all reportable injuries
occurred to the knee joint during this 18 year period.
Garrick (7) found that 157 of 214 surgical procedures to
professional football players during the 1978 to 1980 NFL
seasons involved the knee joint. Information from NAIRS
(3) showed that in college football, significant knee injuries
(greater than 7 days time loss) occurred more frequently
than any other problem for each season between 1975 and
1980. There was a range of 0.9 to 1.1 significant knee
injuries per 1000 AE and this represented just more than
20% of all injuries over that six year period. Others reported
rates of 1.17 and 1.34 knee injuries per 1000 AE (4, 14).
This compares to a slightly higher rate of 1.38 per 1000 AE
in the present study. The substantial range of (0.80 to 3.42
per 1000 AE) in the knee injury rate from year to year in this
study gives support to averaging the rate for an extended
time period.
When game incurred injuries were compared to practice
injuries, rates were much higher in games. Our finding that
knee injuries occurred 8.87 times more frequently in games
than in practices was consistent with Zemper (14) who
reported an injury rate (all injuries) 8.6 times higher in
games than in practices. Whiteside et al. (13) reported game
injury rates 5 times higher than practice injury rates. In
contrast, Powell (9) found that 62% of all high school
football injuries occurred during practice. Of these injuries,
approximately 75% resulted in time loss of one week or less
and would not be considered reportable for the present
study. When major injuries were evaluated, 53% occurred
during practices and 47% in games. When evaluating injury
data one must not lose sight of the fact that there are several
practices for each game played. Even though game injury
rates are generally higher than practice injury rates, the total
number or percentage of injuries occurring during practices
may still be greater.
Our data concerning the frequency of injuries to various

TABLE 1. Time loss knee injuries in football by year
(1972-1989)

Year

Total

Surgery

Total Athlete
Exposures
(Game AE)

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

5
4
7
4
7
14
7
4
4
10
5
6
9
5
5
6
8
4

1
1
2
2
5
6
4
2
1
4
2
3
5
2
1
1
1
2

3490 (460)
3490 (460)
4245 (610)
4245 (610)
4375 (520)
4095 (515)
4555 (615)
5015(715)
5015(715)
4375 (520)
4620 (570)
4670 (620)
4920 (675)
5420 (785)
5170(730)
4670 (620)
6025 (845)
4965 (625)

1.43
1.15
1.65
0.94
1.60
3.42
1.54
0.80
0.80
2.29
1.08
1.28
1.83
0.92
0.97
1.28
1.33
0.81

45

83360 (12055)

1.38

18 Seasons
Total

115

Injury Rate
per 1000 AE

Medial Collateral
Ligament Sprain
Torn Meniscus
Anterior Cruciate
Ligament Sprain
Multiple Diagnoses
Lateral Collateral
Ligament Sprain
Contusion
Patello-Femoral
Injury
Hyperextension
Total

Position
Linebackers
Offensive
Linemen
Defensive
Linemen

#of
Players/
Position
4

Injuries/
1000 AE
(Adjusted)*

27

Injuries/
1000 AE
.324

21

.252

5

.050

16

.192

3

.064

15

.180

1

.180

Total
Injuries

.081

Quarterbacks
Running
Backs
Defensive
Backs
Receivers

15

.180

2

.090

12
9

.144
.108

4
3

.036
.036

Total Offense
Total Defense
Total

61
54
115

.720
.660
1.38

11
11
22

•Adjusted injury rate for the number of players at each playing position at any time.

TABLE 2. Knee injuries - diagnosis and time loss (18
seasons)
Primary Injury
Diagnosis

TABLE 3. Football knee injuries by position (1972-1989)

Total

Surgical
Repair

45
25

6
18

24
11

13
2

8
12

20
10

13
8

1
1

5
1

14
8

5
4

0
0

2
4

3
0

0
0

3
3

0
0

2
3

1
0

0
0

115

45

48

25

42

Time Loss (weeks)
1-3
3-6
6+

knee structures were similar to other reports in the literature
(1, 8, 11). The medial collateral ligament was the most
frequently injured structure, followed by the menisci, then
the anterior cruciate ligament.
The position that a player plays appears to have some
consequence as to the incidence of knee injuries. Our data
indicate that linebackers (23%) suffered the greatest number
of reportable knee injuries followed by offensive linemen
(19%), defensive linemen (14%), quarterbacks (13%), then
running backs (13%). However, it should be noted that there
are generally 3 or 4 linebackers, 5 offensive linemen, 3 or 4
defensive linemen, and 2 running backs for each quarterback.
When adjusted rates were applied to our data, quarterbacks
had the highest injury rate (.18/1000 AE), followed by
running backs (.09/1000 AE), then linebackers (.08/1000

AE). This was not surprising since Ithaca College has run an
option-type offense which continually exposes quarterbacks
to injury. Blyth and Mueller (2) found the running back
position was the most hazardous, followed by the quarter
back, and defensive linemen. Garrick (7) reported between
1971-1980 that 23.1% of all injuries to NFL players
occurred to the knee joint with running backs being most
commonly injured, followed by receivers, then quarterbacks.
Powell (9) reported that running backs were most frequently
injured, followed by quarterbacks, and linebackers. When
knee injury rates were adjusted for the number of players
per position by Zemper (14), receivers, running backs, and
linebackers had the highest injury rates.
The use of lateral prophylactic knee braces remains con
troversial. Some reports promote the use and effectiveness
of bracing for preventing knee injuries (1). Other studies (5,
6, 10, 12) indicate a higher rate of knee injuries to those
wearing the preventive braces. Our data also indicated a
higher rate of knee injuries in players wearing braces during
the 1984 through 1989 seasons. Braced athletes sustained
knee injuries at a rate of 1.48/1000 EA whereas non-braced
players suffered knee injuries at a rate of 1.09/1000 AE
during that same period. It should be pointed out that not all
players (only selected linebackers and linemen) wore the
lateral braces during these six seasons. Also, the 18 season
knee injury rate was 1.38/1000 AE, which is only slightly
lower than the rate for the braced participants.
Although the primary purpose of this investigation was to
provide descriptive information, one of the findings had
substantial practical implications. The hypothesis that
lateral prophylactic knee braces would decrease the injury
rate was not supported. In fact, there was a higher injury
rate to the braced players than to the non-braced players for
the six seasons that this variable was studied. As a result,
continued use of lateral knee braces will not be encouraged
for our players.
There continues to be a need for longitudinal studies of
this nature for epidemiological purposes. Baseline data must
be gathered to firmly establish the trends and factors that
may affect injury rates. From this information we can all
make intelligent decisions regarding the safety of our
athletes.
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'The rrank-n-Slide™ opens new dimensions in
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athletes earlier on functional closed kinetic
chain rehabilitation and progress them more
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A Pilot Survey of Cardiac Disorders
in Division I Athletes
Brent C. Mangus, EdD, ATC
Timothy Finnecy, MEd, ATC
ABSTRACT: A survey which requested information regard
ing athletes with cardiac abnormalities was mailed out to
290 Division I college athletic trainers. The results of the
survey indicate that numerous athletes are participating in
Division I athletics with cardiac abnormalities, including:
heart murmurs, arrhythmias, mitral valve prolapses, hyper
tension, and an individual case of total cardiac transplant
ation. It has been recommended that athletes with cardiac
abnormalities receive a complete evaluation. Documentation
of cardiac abnormalities will assist with the ethical and legal
issues currently being defined. Further research in this area
is necessary to provide a data base for future reference by
team physicians and athletic trainers.

M

ost athletic injuries to athletes are such common
types as sprains, strains, contusions, lacerations,
fractures and musculo-skeletal or dermatologic
problems. The incidence of fatalities or catastrophic
injury has been low (1,3).
Cardiac abnormalities are medical disorders that are not
classified as an athletic injury, but need to be recognized as a
possible problem in athletics. The number and type of
cardiac abnormalities in collegiate athletes have not been
documented. The purpose of this survey was to determine
the prevalence of cadiac abnormalities among Division I
collegiate athletes during the 1987-88 academic year.
METHOD
An open-end questionnaire was formulated to request
information on the type and the number of athletes with
cardiac abnormalities participating in sports. A few examples
of cardiac abnormalities were given, but the name for each
abnormality was to be taken from the athlete's medical
record. Individual case reports were requested.
The questionnaire was sent to 290 head athletic trainers
of Division I schools randomly selected from a printout
supplied by the NCAA. The only qualification for selection
was that the school sponsor a football program; although
athletes participating in all sports at that school were to be
considered and reported. Football was a criterion simply
because it is offered at the institutions throughout the
country and we thought that a good cross section of
respondents would attend schools offering a full athletic
program.
Brent C. Mangus is Associate Professor and Program Coordi
nator of Athletic Training Education and Director of the Sports
Injury Research Center, School ofHPER, University of Nevada,
Las Vegas, 89154.
Timothy Finecy was a Graduate Assistant Athletic Trainer at the
University of Nevada, Las Vegas at the time of this study.

The questionnaire requested information from medical
records on the type of cardiac defect, sport, age, sex, and any
specific treatments for the abnormality. A space for general
comments was provided. The questionnaire was mailed
with a cover letter and a self addressed stamped envelope in
the first week of March. The suggested return date was April
1.
RESULTS
Ninety three of the 290 (32%) questionnaires were
returned. Responses were received from schools in all ten
NATA districts. Over 99% of the responses (247/249)
concerned athletes under the age of 24. There were 249
individual cases reported, ranging from heart murmurs to
total cardiac transplantation.
Of the conditions reported 28% were classified as mur
murs, 24% as hypertension, 18% as arrhythmias, and 16% as
mitral valve prolapse. All other conditions constituted less
than 1% of the reported abnormalities. Of the athletes
discussed in the reports, 72% were males.
DISCUSSION
A heart murmur is defined as "a soft sound heard on
auscultation of the heart, lungs, or blood vessels or a variety
of other-than-soft sounds" (6). How specific the question
naire should be in describing murmurs was deliberated
during its formulation and discussed with various profes
sionals. Because we thought that most of the questionnaires
would be completed by athletic trainers, we decided to leave
the actual terminology of the abnomality to the person
completing the form. In this way, the abnormalities would
be reported either as murmurs or as a specific type of
murmur. Future research efforts may include the delineation
of the specific types of murmurs.
For most athletes, a murmur does not prevent partici
pation in sports; however, the final decision is left up to the
team physician. As athletic trainers, we can only encourage
the team physician to consult a cardiac specialist in
questionable situations.
Hypertension is a problem that should be documented
and not ignored. With mild to moderate hypertension
which can be controlled by medication, the athlete may
participate in sports such as basketball, baseball, and
distance running. Some athletes who have mild and control
led hypertension, after consultation with the family, team
physician, and athletic trainer, may participate in sports
such as football, hockey, and rugby. In those athletes whose
condition is not controlled by medication, or who have
secondary complications to internal organs, participation
should be limited to low intensity sports (5).
Zipes et al. (14) recommend that athletes with treated,
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asymptomatic arrythmias should be allowed to participate.
These athletes should also be regularly re-evaluated by the
team physician.
Marion et al. (9) state that athletes with mitral valve
prolapse require an intensive examination and a close check
of the athlete's family history. Athletes with a history of
syncope, a family history of sudden death due to mitral
valve prolapse, repetitive sustained supraventricular tachycaradia, moderate or marked mitral regurgitation or assoc
iated dilation of the ascending aorta should be restricted to
sports such as bowling, golf, or riflery (10). If none of these
conditions is present, the athlete may engage in all sports.
Physicians and athletic trainers need to be aware of these
considerations and see that athletes with mitral valve
prolapse are evaluted by a cardiologist.
The number of athletes reported with specific cardiac
abnormalities may lead one to ask why some athletes are
allowed to participate in endurance and high intensity sport.
For example, some physicians will allow athletes with
Wolff-Parkinson-White (WPW) syndrome to participate in
football, basketball, track and hockey. WPW is a preexcitation syndrome that is recognized by tachyarrhythmias
such as paroxysmal supraventricular tachycardia and atrial
fibrillation, which are often anomalous (12). Zipes et al.
(14) recommend that athletes with WPW be allowed to
participate after evaluation and treatment.
We are reporting uncommon heart conditions which are
few in number and not always addressed concerning
recommendation for particiaption in sport by the American
College of Cardiology (8). This is especially true with heart
transplant patients. Yet there have been documented cases
of post cardiac transplant patients completing a marathon
(7,11) and playing intercollegiate soccer (4).
Collegiate athletes with cardiac abnormalities need to be
accurately diagnosed and managed on an individual basis
(2). Managing individual cases requires documentation.
This will assist physicians and athletic trainers who may
work with other athletes experiencing the same type of
problem. As Weistart (13) pointed out, an acceptable
standard for professionals in the field needs to be established.
When the standard is set, customary care should deviate
TABLE 1. Reported cardiac abnormalities
Heart Condition

Murmers
Hypertension
Arrhythmia
Mitral Valve Prolapse
Tachycardia
Wolff-Parkinson White
Myocarditis
Bradycardia
Intraventricular Septal
Defect
Borderline High B. P.
Premature Atrial Systole
Pericarditis
Wenckenbach Block
Cardiac Transplantation
Totals

% of Total
Number (n = 249) Female

Male

69
60
49
39
13
8
4
3
2

28
24
18
16
.05
<.05
<.05
<.01
<.01

23
5
9
28
2
0
1
0
0

46
55
36
11
11
8
3
2
2

2
1
1
1
1
249

<.01
<.01
<.01
<.01
<.01

0
0
0

2
1
1
0
1
180
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1

0
69

only minimally from that standard. Having a standard to
follow could assist those physicians and athletic trainers
who may fear a liability problem in dealing with the athlete
who is diagnosed with a cardiac abnormality. We would
encourge all athletic trainers to discuss with their team
physician the recommendations made by the American
College of Cardiology at the 16th Bethesda Conference.
CONCLUSIONS AND RECOMMENDATIONS
To our knowledge, no report has been published indicating
the type and number of Division I athletes with cardiac
abnormalities. Our sample indicates that few Division I
athletes have cardiac abnormalities, although drawing any
firm conclusions from this data would be inappropriate.
Determining the full extent of cardiac abnormalities in
Division I athletes will require further research. We hope
that more athletic trainers will respond when we conduct
further research in this area. We will then be able to provide
the athletic training profession with more complete data.
Based on the data presented here, we recommend that
student-athletes who are screened by the team physician or
who know they have a cardiac abnomality or family history
of cardiac problems should be further evaluated by a
cardiologist. Those athletes with life-threatening or uncon
trollable conditions should be restricted from involvement
in high intensity sports. The medical staff for the athletic
programs at each school should be informed concerning the
cardiac abnormalities of athletes participating in sports and
should be aware of the heart conditions which indicate
non-participation in specific sports.
Some of the conditions which warrant a withdrawal from
athletic competition/participation include:
1. Cardiac abnormalites associated with Marfan's
Syndrome.
2. Severe sinus rhythm or atrial fibrillation with severe
mitral stenosis.
3. Severe aortic stenosis.
4. Aortic regurgitation associated with severe dilation of
the aortic sinuses or proximal ascending aorta or both.
5. Multiple valvular disease.
6. Marked ventricular hypertrophy.
7. Important ventricular or atrial arrhythmias on ambu
latory electrocardiography.
8. Evidence of significant obstruction to left ventricular
outflow under basal conditions.
9. History of sudden death.
10. History of syncope.
11. Untreated patients with WPW.
(Taken form the 16th Bethesda Conference, Am Coll
Cardiol).

From an ethical and legal standpoint, members of the
medical staff must know the latest r information, on cardiac
abnormalities, especially if they work with an athlete with a
heart problem.
Continued research in this area is important. If we, as
athletic trainers want to be as informed as possible, we must
be active participants in the gathering of all types of data.
This preliminary study has given us the impetus to continue
the research. We will disseminate an annual survey on
cardiac abnormalities in collegiate athletes and continually
refine our data collection process, utilizing the suggestions
and input you provide. We hope that athletic trainers will

see this as an opportunity to assist in the enhancement and
development of our profession.
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Isokinetic Trunk Rotation
Parameters of Athletes Utilizing
Lumbar/Sacral Supports
M. L Woodhouse, PhD, ATC
James R. K. Heinen, PhD
Lawrence Shall, MD
Kathryn Bragg, PT
ABSTRACT: The effects of two lumbar/sacral supports
(LSS) on peak trunk rotational torque, total work and
average power were measured. The subjects were 10 wellconditioned males, with an age range of 21-35 years.
Subjects presented no history of back pain or related
pathology. Each performed three counterbalanced testing
sessions separated by a seven-day rest interval. All subjects
were tested with each of the two LSSs and once without any
LSS device. Four isokinetic velocities (60°/sec, 90°/sec,
120°/sec, 150°/sec) were selected in accordance with a
standard Cybex® Left/Right Trunk Rotation (TR)protocol.
Resultant data were subjected to analyses of variance with
repeated measures. Peak (left) TR torque at 60°/sec was
greater for one of the experimental LSSs and the uncon
trolled condition (Scheffe's post hoc analysis p <.028).
Peak (left) TR torque at 150° /sec noted significant statistical
differences between the two experimental LSS s (p_ <.009).
Comparative means also demonstrated a tendency to increase
trunk rotational forces in the unsupported conditions.

D

ysfunctions of the back and spine comprise the
largest fraction of musculoskeletal disorders in both
males and females (12). Previous investigations of
this problem have produced varied results (1,2,7,8,10,11,
13,15,16,17,22,26). Most research focused on the theoretical
aspects of spinal function with little practical value for the
athletic trainer or related health care professional. Con
versely, isokinetic experimentation has evolved as a reliable
tool in safely quantifying spinal function (14,16,17,19).
This is particularly true given the biomechanical vulnera
bility of the spine and the inherent safety of testing
individuals isokinetically. Since their use in functional
musculoskeletal measurement is well documented (4,6,16,
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Community Health & Rehabilitation, Norfolk State University,
Norfolk, Virginia 23504.
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17,19,21), isokinetic procedures to determine differences in
various types of back supports are a logical step in the use of
isokinetic instrumentation.
The present study offers practical bases for determining
isokinetic changes associated with various types of lum
bar/sacral supports. Earlier investigations have reported
desirable ergogenic effects on individuals utilizing lum
bar/sacral supports (9,11,20,25,26). No other studies,
however, have noted isokinetic changes attributed to wearing
back supports or have attempted to analyze kinetic para
meters within a spectrum of isokinetic velocities.
The purpose of this study is to determine the effects of a
modified weight training belt with a rigid abdominal pad
and an elastic binder (ProFlex®, Ergodyne, St. Paul,
Minnesota) on selected isokinetic parameters. The rationale
for modifying a training belt to include an abdominal pad is
based upon earlier investigations (9,20). Lumbar/sacral
supports with an abdominal pad assist in containing
abdominal contents and ultimately prevent spinal deformity
(18,20). Supporting the low back with belts or binders
significantly increases intra-abdominal pressure (IAP)
(9,20). This effect is considered advantageous in reducing
spinal injury (9,20) and is thought to be a result of the
contracting abdomen and/or rigid containing surface (2,3,
5,9,20,23,24). The goals of this research are pertinent due to
the dearth of scientific information pertaining to lum
bar/sacral support design and its practical effect on related
trunk rotational movements against isokinetic resistances.
METHODOLOGY
Ten male volunteers (ht = 70t 2.7 in; wt = 1741 35 Ibs;
waist 35 13.5 in; age 2614 years) participated in the study.
All subjects received a physical examination, which included
x-rays of the lumbar/sacral joint to rule out any back
pathology. Pelvic and waist circumference was measured at
the midpoint between anterior and superior illiac spine and
the greater trochanter of the femur. Measurements were
used by a certified orthotist to fabricate three experimental
supports to accommodate various sizes. The second exper
imental support (ProFlex®) was donated by Ergodyne, St.
Paul, Minnesota. Four ProFlex® sizes (small, medium,
large, x-large) were used.
Preliminary instruction and lifting practice (one repetition
at each designated speed) was given to familiarize each
subject with the investigative protocol. Subjects performed
three counterbalanced tests in three separate sessions. The

testing sessions were seven days apart. Each subject was
tested three times with each back support and without any
back restraining device. Subjects were instructed in warmup exercises prior to testing and requested to give a
maximum effort during the test. The tester gave oral
instructions to all subjects. Isokinetic speeds (60°/sec @ 4
repetitions; 90°/sec @ 4 repetitions; 120°/sec @ 4 rep
etitions and 150°/sec @ 7 repetitions) and designated rest
periods (15 sec) between testing speeds were consistent
throughout the entire investigation. Prior to each test
sequence, subjects performed four trial repetitions — three
submaximal and one maximal effort. The subject's identity
remained anonymous throughout. Environmental conditions
as to location, time of testing, temperature, and sequences of
testing remained constant across the entire study.
Trunk rotation tasks were measured with a Cybex®
isokinetic trunk rotation (TR) system (Figure 3). Calibration
of the Cybex® TR systems (degree/sec) was performed
prior to testing. Data collected in this investigation were
subjected to one-way analyses of variance (ANOVA) with
repeated measures. A post hoc Scheffe test was employed to
test the democracy of the means when a significant F-ratio
was demonstrated.
Belt/Binder Description
A ProFlex® Support served as one of the devices for the
investigation (Figure 1). The support is made of lightweight
nylon with front Velcro™ closures. The support is worn
about the waist and pelvis and is available in various sizes.
The experimental back supports were fabricated in three
sizes (32-36 inches; 36-39 inches; 39-44 inches) to accom
modate variance in subjects' pelvis and waist measurements
(Figure 2). The supports are made of leather with an aliplast
and polypropylene abdominal pad. The support is worn
similar to a belt about the waist and pelvis and is adjustable
in front with Velcro™ closures.
Anteriorly, the support has an oblong abdominal pad.
The pad is 5% inches high, 8 !/4 inches wide, and % of an inch
thick. The pad is adjustable with Velcro™ backing sown to
the front portion of the support. It provides an opposing
force about the abdominal cavity while preventing contact
with either portion of the anterior superior or inferior illiac
spines.
The support is worn about the waist and pelvis and
secured with 2-inch-wide Velcro™ straps. The straps are
sown to the front left portions of the support and meet with a

Figure 1. ProFlex® abdominal support, Ergodyne, St. Paul, Minnesota.

5-inch metal loop and keeper sown onto the right side of the
support. This allows the wearer to tighten or loosen the
support.
RESULTS
Results indicated increased trunk rotational forces in
unsupported conditions. Means, standard deviations and
levels of statistical significance are presented in Tables 1-3
for the various isokinetic velocities demonstrated in both
left and right trunk rotation. Left rotational torque at
150°/sec was significantly greater for the Proflex® (F=
4.50; p_ < .02) and marginally higher for the control at
60°/sec (F=2.84; p_ < .08). Mean comparisons indicated
the Proflex® produced significantly greater left rotational
forces (p_ < .009) at 150°/sec when compared to the
experimental belt/abdominal pad with a difference of 9.9
foot-pounds. The experimental belt/abdominal pad pro
duced significantly less left rotational forces (p_ < .051) at
150°/sec when compared to the control with a difference of
7.3 foot-pounds. No significant difference existed between
the Proflex® and control condition at 150°/sec (g < .421).
Mean comparisons at 60°/sec for left rotational torque
indicated the Proflex® produced less rotational forces (p_ <
.028) when compared with the control and experimental
conditions with a difference of 13.5 and 6.7 foot-pounds,
respectively. No significant differences existed between the
experimental belt/abdominal pad and control at 60°/sec

(E < -245)

Figure 2. Experimental leather belt/rigid abdominal pad.

Figure 3. Cybex® Trunk Rotation (TR) device.
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TABLE 1. Peak rotational torque at 60, 90, 120, and 150
degrees per second* (Mean t SD)
Speed (°/sec)

LUMBAR/SACRAL SUPPORTS
Experimental
Control
ProFlex®
Torque
128.7 (34.1)
134.7 (38.5)
125.9(31.9)
128.1 (29.7)

135.4 (40.6)
134.1 (36.2)
128.5 (36.7)
118.2(33.2)

142.2(41.7)
136.0 (37.2)
130.6 (37.4)
125.5 (32.7)

Right Rotational Torque
126.8(29.4)
60
133.0(38.0)
90
134.7 (38.5)
120
130.9(31.8)
150

131.8(31.3)
134.9(34.2)
134.1 (36.2)
126.1(29.5)

135.4(36.1)
137.4(36.5)
136.0 (37.2)
129.4(32.0)

Left Rotational
60|
90
120
150ft

*Values Expressed in Foot Pounds
ft P<-02
t p<.08

TABLE 2. Rotational work at 60, 90, 120, 150 degrees
per second* (Mean t SD)

Speed (°/sec)

LUMBAR/SACRAL SUPPORTS
Control
Experimental
ProFlex®

Left Rotational Work
123.4(33.2)
60
127.2(35.4)
90
119.6(29.2)
120
118.7(27.9)
150

123.8(34.3)
124.6(34.0)
119.3(35.6)
113.0(34.2)

132.8(39.3)
128.1(36.6)
120.6(34.6)
114.8(29.8)

Right Rotational Work
124.8(27.6)
60
128.8(34.1)
90
121.1(25.3)
120
119.6(31.3)
150

127.6(30.8)
126.6(29.9)
124.3(34.4)
116.9(29.0)

130.7(37.8)
128.1(31.7)
125.5(33.1)
118.2(30.5)

*Values Expressed in Foot Pounds

TABLE 3. Rotational power at 60, 90. 120, and 150
degrees persecond* (Mean t SD)
Speed (° /sec)

LUMBAR/SACRAL SUPPORTS
ProFlex®
Experimental
Control

Left Rotational Power
92.9 (24.1)
60
145.0 (38.9)
90
183.2 (43.6)
120
215.7 (69.3)
150

93.6(26.1)
143.0 (38.4)
183.0 (54.2)
205.2 (76.0)

100.,5
146.,7
185.,6
202.,7

Right Rotational Power
94.0 (20.0)
60
147.0(37.4)
90
185.7(37.9)
120
214.9(73.9)
150

97.0 (22.9)
145.2(33.2)
190.7(52.0)
210.6(60.6)

99.1 (27.1)
147.0(36.3)
193.0(50.4)
209.8(64.3)

•"Values Expressed in Foot Pounds
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(29.8)
(41.6)
(53.1)
(54.2)

DISCUSSION
Previous investigations (11,26) on the effectiveness of the
ProFlex® back support have been qualitative in nature and
were not designed to confirm substantial points of general
ization. Methodologically, results obtained by Jones et al.
(11) and Wu (26) remain inconclusive. Nevertheless, their
work offers meaningful insight into the isolated analysis of
supported trunk movement.
Isokinetic results obtained in the present study do support
some differences associated with wearing the Proflex®
device as demonstrated in earlier investigations (11,26).
This was particularly true for peak torque during left trunk
rotation. The reason, however, for this occurrence may be
that the subjects selected for study were right dominant with
a propensity for left trunk rotation, due to crossed reciprocal
patterning (14). There is, however, no substantiation for this
hypothesis relative to the use of the Cybex® Trunk Rotation
system. Further research is needed in order to compile
normative data on the forces produced through right and
left dominance, as demonstrated in trunk rotational per
formance tasks.
In a related investigation (25), we demonstrated changes
in peak muscular torque, total work and average power
during trunk flexion at various isokinetic velocities. In all
isokinetic parameters reported, trunk flexion forces were
reduced when subjects wore a lumbar/sacral support.
Moreover, Harman et al. (9) noted significant changes
attributed to a traditional weight-training belt on increasing
intra-abdominal pressures (IAP) during lifting tasks. This
effect is advantageous in reducing spinal compression and
sheer forces (1,3,5,8,9,20,23,24). Also, Harmon et al. (9)
posited that the use of a belt or similar device may prevent
abdominal protrusion and augment the directional force of
the contracting abdominal muscles inwardly. This phe
nomenon may account for the reduced forces demonstrated
here and in our earlier study (25).
While statistical significance was limited in the present
investigation, the trend of the means demonstrated a
reduction in peak trunk rotational torque, total work and
average power. These results support earlier investigative
attempts (25) and remain of practical interest for the athletic
trainer counseling athletes on the use of lumbar/sacral
devices. Results obtained in the present investigation suggest
that force alterations occur about the trunk when supported
by either flexible or rigid devices. Containment of the
viscera and increases in IAP reported in similar studies
(9,20,26), imply supportive qualities for both belt/binder
designs in reducing trunk rotational forces. Results suggest
supportive qualities attributed to utilizing back belts/binders
for the prevention of back-related trauma.
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A Procedure for Fitting
Mouth-Formed Mouthguards
Scott T. Doberstein, MS, ATC/R

ABSTRACT: Generally, orofacial injuries are not consid
ered serious, but unlike fractures to bones which will heal,
fractures to teeth are costly and could result in permanent
disfigurement. Although several types of mouth protectors
exist for athletes, the thermoplastic mouth-formed mouthguard is most commonly used. Because more and more
athletes depend on and utilize the intraoral mouthguard for
protection against orofacial, head, and neck trauma, proper
fitting is the key to optimal protection. The efficacy of the
properly fitted mouth-formed guard in reducing orofacial,
head and neck injuries, coupled with the benefits of
convenience and cost, outweigh the so-called advantages of
the costly custom-made guard. This article will provide
athletic trainers with a very effective and detailed procedure
forfitting the mouth-formed guard. It is important to educate
athletic trainers since they are responsible for properly
fitting, supervising, and understanding the advantages of
this vital piece of protective equipment.

I

t appears that intraoral mouthguards are one of the
most effective pieces of protective equipment used in
sports. Unfortunately, the majority of applicable informa
tion published on this topic usually remains in the dental
community and not in the athletic environment where it is
perhaps needed the most (5). The function of mouthguards
is not only to prevent orofacial trauma of hard (bone, teeth)
and soft tissues (lips, cheeks, gums), but more importantly
to act as a shock absorber in reducing head and neck injuries
(9,14). Since the mandatory legislation on the use of mouth
protectors and facemasks in 1962 for high school football
and in 1973 for college football, the incidence of injuries to
the mouth and face decreased from 50% of all football
injuries to about .5% (8).
TYPES OF MOUTH PROTECTORS
Only four sports governed by the National Collegiate
Athletic Association (NCAA) require mouthguards during
participation: football, field hockey, lacrosse, and ice
hockey (12). In order for athletes to meet the requirements
for these sports, they can choose from three basic types of
mouth protectors: stock (ready to wear), mouth-formed
(boil and bite), and custom fabricated (5,10). Athletic
trainers, due to the heightened interest and participation in
physical contact activities and knowing the potential con
sequences of impact from balls and other equipment,
encourage athletes to wear mouthguards even when they're
not required. For these reasons, we need to understand the
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advantages and disadvantages of each and closely supervise
the fitting procedure for the most frequently used type of
intraoral mouth protector, the mouth-formed mouthguard
(2,3,5).
Of the three types of mouth protectors, only the stock
type does not allow for individual fitting. These mouthguards, made of rubber or plastic and unmodifiable, will
only stay in place as long as the teeth occlude. Stock
mouthguards are also bulky and interfere with breathing
and talking (4,10).
It is generally agreed upon that the most effective type of
mouth protector is the custom-made mouthguard (2,4,5,10,
12,14). A dentist fabricates this guard from a model of the
athlete's maxillary teeth (2). Although this type of mouthguard offers better comfort and retention, it has limitations.
Custom-made protectors usually require at least two visits
to or by a dentist for proper fitting and, as a result, cost
$40-$75, whereas the mouth-formed protectors cost $.20$1.00 (3). A majority of high school and small college
athletic programs with hundreds of athletes are understaffed
and thus cannot find the extra time to fit these guards. Also,
not all athletic programs are afforded the luxury of a team
dentist to offset the expense of the custom-made protector.
As the NCAA Sports Medicine Handbook policy on
mouthguards states, "The cost of outfitting a team is
recognized as a limiting factor (12)."
Most commonly, athletes use the thermoplastic mouthformed guard (Figure 1) (2,5,10). The advantages of this
mouthguard, when fit properly, can virtually match the
efficacy and comfort of the custom-made guard. The
mouth-formed guards are readily available, inexpensive,
and contain a loop strap for attachment to a face mask
(3,13). The loop strap has two advantages: it prevents
athletes from choking on the mouthguard in an emergency
and prevents athletes from losing the mouthguard (1).
When athletes lose their mouthguard, several problems can
arise. For example, either athletes participate without a
mouthguard or they use an unformed guard. Either of these
circumstances can significantly increase the chance of
orofacial, head, and neck injuries.
Eastern Illinois University athletic trainers have had a
reasonable level of success in fitting the intraoral mouthformed guards, using the procedure below. This relatively
easy fitting procedure, if properly supervised, will not only
result in decreased orofacial, head, and neck trauma, but
will also reduce costs and provide any athlete with adequate
protection.
MOUTHGUARD FITTING PROCEDURE
Submerge the mouthguard only, not the loop strap, in
boiling water for 20-30 seconds or until soft and pliable.
The amount of time the mouthguard is submerged may vary
due to the variance in materials of different brands. Once

Figure 1. An unformed thermoplastic intraoral mouthguard.

Figure 5. Mandibular teeth indentions on the bottom surface of a
malformed guard.

\

Figure 2. Use the thumbs to properly align the guard to the molars.

Figure 6. An off-center, malformed guard.

Figure 3. The athlete sucks to vacuum-form the mouthguard.

Figure 4. A correctly fitted guard.

Figure 7. A malformed guard showing the side edge of the guard
which was broken down during formation.
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Figure 8. A modified guard where the loop strap has been
removed.

Figure 9. A modified guard where the molar portion of the guard
has been removed.

the mouthguard is soft and pliable, remove it from the water
and shake it to remove excess water. The athlete should then
place the mouthguard directly into the mouth. Do not rinse
or dip the mouthguard in cold water as this decreases the
ability of the guard to mold to the oral structures. While
placing the guard in the mouth, the athlete should keep it
centered, using the loop strap as a guide. The athlete uses the
thumbs to properly align the mouthguard with the back
teeth (Figure 2). The athlete should then close the mouth
and avoid bringing the teeth to occlusion. Instruct the
athlete to place the tongue on the roof of the mouth and
"suck" as hard as possible for 10-20 seconds (Figure 3).
This sucking mechanism acts as a vacuum and results in the
effective adaptation of the mouthguard to the teeth and
gums. At no time during the fitting procedure should the
athlete bite down on the mouthguard. Biting decreases the
thickness of the mouthguard material, thereby diminishing
its ability to protect the teeth and disperse the shock to the
head and neck areas (6,9). Finally, rinse the mouthguard in
cold water to set its new form and harden the material
(Figure 4).
If you fit the guard properly, it will stay suspended to the
athlete's maxillary teeth while the mouth is open and the
teeth are not occluding. The gums may bleed slightly,
showing a red stain on the mouthguard when it is removed.
This slight bleeding is the result of the high temperature and
the force of the vacuum by the mouthguard on the gums and
does not constitute a pathological concern.
Inspect the finished guard for any significant teeth
indentations on the bottom surface (Figure 5) and for any
possible misalignment problems. You should only see teeth
indentations on the top inner surface of the guard. If you
observe any fitting errors such as an off-center guard (Figure
6) or a broken down side edge (Figure 7), start the process
again with a new unformed mouthguard. It appears that the
malformed guard, when re-modified more than once,
decreases its thickness. I discourage the re-modification of
any already malformed guard.
Athletes often alter or modify their mouthguards by
cutting off the loop strap (Figure 8) and trimming off the
molar portion with a scissors (Figure 9). The latter altera
tion increases the chance of orofacial, head, and neck
injuries by allowing the teeth to occlude. This modificaiton
also places uneven pressure on the mandible and creates
problems with proper occlusion. In addition, the NCAA
prohibits any guard which does not cover all the maxillary
teeth (11). For these reasons, alterations of any kind are

neither encouraged nor condoned. Athletic trainers can
easily monitor possible modifications to mouthguards by
occasionally, inconspicuously checking during practices
and games.
In athletics, the mouthguard is a vital piece of protective
equipment. Although athletes can choose from several types
of guards, proper fitting greatly influences the amount of
protection they receive. Athletic trainers play a crucial role
in the proper education and supervision of athletes during
this important mouthguard fitting procedure.
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Case Study

Peroneal Nerve Palsy Complicating
an Ankle Sprain
Jan A. Combs, MD, ATC
ABSTRACT: This case study presents an ankle sprain
complicated by peroneal nerve palsy. The peroneal nerve is
one of the most frequently injured nerves due to its
superficial position around the fibular neck. In inversion
ankle sprains the nerve may sustain a traction injury. This
injury may be disregarded by the athlete or masked by the
local ankle symptoms. However, later the athlete may
complain of sensory changes and/or motor weakness. Mild
peroneal nerve palsy may mimic lateral ligament instability.
In an athlete who does not regain a stable ankle after an
inversion injury, peroneal nerve function should be tested.
Most cases will resolve with conservative treatment. Surgery
is warranted only if two to three months of conservative
treatment has not resolved the problem.

I

njury to the peroneal nerve due to direct trauma or
entrapment has been reported frequently in the
orthopedic literature (1,3,4,6,8,11,12,15,17,
18,19,24). Impairment of nerve function due to a traction
injury following an inversion ankle sprain is, however, less
widely recognized. Oppenheim (21) is considered the first
to mention this injury in 1911 and since then less then 15
cases have been found in the literature (5,13,14,16,20,
22,26,27).
Peroneal nerve palsy complicating ankle sprains may not
be as infrequent as the literature would suggest. Subclinical
nerve injuries which cause only transient findings may be
disregarded by the athlete or masked by local symptoms due
to the ankle sprain. A study by Bosien et al. (2) found that 22
percent of 133 ankle sprains in college students had mild
peroneal weakness at late follow-up.
An athlete who does not regain a stable ankle after an
inversion injury often has the disability attributed to
ligament laxity. In such cases, peroneal nerve function
should be evaluated to ascertain if a palsy could be
contributing to the disability (16).
PRESENTATION OF CASE
A 13 year old white female stepped into a hole while
hiking in the desert and sustained an inversion type injury to
her left ankle. She presented herself to the post dispensary
with a chief complaint of left ankle pain. Her ankle had mild

Dr. Combs is a Resident in Orthopaedic Surgery at William
Beaumont Army Medical Center at El Paso, Texas.

swelling and ecchymosis over the lateral malleolus. She was
point tender over the anterior talo-fibular ligament. The
anterior drawer sign was negative. X-rays were negative for
fracture or dislocation. The ankle was wrapped with an
elastic bandage and she was placed on crutches. She was
instructed to ice and elevate the ankle frequently and that
she may take acetominophen (Tylenol) for discomfort.
She returned in approximately ten days for follow-up.
The pain and swelling had resolved, but she stated that part
of her left leg and foot felt "numb and tingly". She also
noted that she had been stumbling frequently. On physical
exam it was found that she had decreased sensation to light
touch and pin prick over the dorsum of the foot, including
the first web space, and the anterolateral aspect of the distal
leg There was a positive Tinel's sign over the fibular head.
Diminished strength (four out of five) was noted in great toe
extension and foot dorsiflexion. She was unable to heel
walk. The Achilles tendon reflex was normal as were the
distal pulses. A diagnosis of mild peroneal nerve palsy was
made.
A lateral heel wedge was placed in her shoe to reduce the
tension on the peroneal nerve and the musculature of the
lateral compartment. She was also placed on an oral
antiinflammatory medication, ibuprofen (Motrin) 600mg
three times a day. She was seen by physical therapy and
instructed on a program of active ankle stengthening
exercises.
At her six week follow-up she had regained full strength
of great toe extension and foot dorsiflexion. Sensation had
returned to normal, although she still had a mild Tinel's sign
over the fibular head. She continued her ankle exercise
program and went on to play junior varsity soccer that Fall
without difficulty.
DISCUSSION
The peroneal nerve is one of the most frequently injured
nerves (23) due to its superficial position as it curves around
the neck of the fibula. As the nerve passes through a fibrous
arcade in the origin of the peroneus longus muscle, known
as the fibular tunnel, it becomes most susceptible to direct
trauma, compression, or traction (25). The athletic trainer
will see many situations that may give rise to a peroneal
nerve injury: a) Fractures of the fibular neck may lacerate
the nerve or compress it due to an expanding hematoma
(23); b) Blows to the lateral knee (such as a clip in football)
can contuse the peroneal nerve in addition to the devas
tating ligament injuries that may occur (10,28); c) External
compression from knee braces or elastic wraps (25); d)
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Internal compression from prolonged squatting such as a
catcher would do (9); e) Entrapment of the nerve in distance
runners or athletes with exertional compartment syndrome
(1,4,8,11,12,15,18,19,24); and f) Traction injuries which
may occur in hyperextension/varus injuries to the knee or
plantar flexion/inversion injuries of the ankle (3,10,16,
27,28).
Two mechanisms of injury have been proposed for
peroneal nerve palsy after inversion ankle sprains. Hyslop
(5) postulated that the peroneal nerve is compressed against
the fibular neck when the investing fibrous origin of the
peroneus longus is drawn tight as the muscle resists ankle
inversion. Nobel (20) has shown in cadaver studies that
forcible inversion of the foot can cause an excursion of 10 to
25 mm of the common peroneal nerve. Thus, the peroneal
nerve passing beneath a narrow arcade of fibrous tissue at
the fibular neck could easily be damaged by either compres
sion, traction, or both, as the nerve is drawn distally and the
arcade is tightened during ankle inversion.
Clinical presentation depends upon which part of the
nerve is injured. Immediately distal to the fibular tunnel, the
common peroneal nerve divides into its two major branches,
the superficial (musculoctaneous) and the deep (anterior
tibial) peroneal nerves (Figure 1). The superficial peroneal
nerve innervates the peroneus longus and brevis muscles
and supplies sensation to the anterolateral portion of the
distal leg and the dorsum of the foot. The deep peroneal
nerve innervates the tibialis anterior, extensor digitorum
longus and brevis, extensor hallicus longus, and peroneus
tertius muscles and supplies sensation to the first web space.

COMMON
PERONEAL
NERVE

PERONEUS
LONGUS
MUSCLE

DEEP
PERONEAL
NERVE
SUPERFICIAL
PERONEAL
NERVE

Figure 1. Common peroneal nerve as it passes through the
fibular tunnel in the peroneus longus muscle.
The athlete may present with complaints of altered
sensation, muscle weakness, or both. Weakness may be
manifested by a tendency for the foot to turn into inversion
on the slightest provocation. The athlete may refer to this as
having a "weak ankle"; or the athlete may complain of
stumbling and present with a foot drop. Subclinical nerve
injuries may be disregarded by the athlete or masked by
local ankle symptoms related directly to the sprain. In the
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athlete who does not regain a stable ankle after a sprain, the
disability is often attributed to ligament laxity. In such cases,
peroneal nerve function should be tested to determine
whether a mild paralysis is contributing to the disability
(10,16).
To determine if a clinical nerve injury exists, motor
strength and sensation are tested. Each of the muscles
inervated by the nerve in question should be evaluated (7)
and the strength reported on a scale of zero to five. Areas
that are decreased in sensation to light touch and pin prick
should be noted, as well as any area that the athlete may
subjectively describe as painful or tingly. If any deficiencies
are found the athlete should be referred to the team
physician to determine if further work-up is necessary.
An athlete with chronic ankle sprains, who has no
evidence of ligament instability (i.e., negative anterior
drawer test or negative stress radiographs), may need
electromyography to rule out a subclinical nerve palsy (27).
Referral to a neurologist or physiatrist is probably in order.
The initial treatment of peroneal nerve palsy is observa
tion, with removal of any possible aggravating pressure, and
judicious use of sytemic antiinflammatory medication. A
useful conservative device is a lateral sole wedge and shoe
flare to increase the eversion posture of the foot (10). An
active exercise program should be tailored to the individual
needs of the athlete (6). Aerobic conditioning should be
maintained while rehabilitating the ankle. Active strength
ening exercises, with particular attention to the ankle
evertors, are initiated as soon as the local ankle sprain
symptoms allow. Proprioception and agility drills should be
part of all ankle rehabilitation programs.
For those few cases which do not resolve with conservative
treatment, infiltration of a corticosteroid and local anesthetic
at the site of maximum Tinel's sign, may be sufficient to
alleviate the neurological symptoms (10). In the event that
these measures do not bring relief, surgical exploration of
the nerve with neurolysis is warranted. However, since most
cases resolve with minimal intervention, it is probably best
to withhold surgery for at least two to three months after the
initial injury (25).
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Student Athletic Trainer Forum
Deloss Brubaker, EdD, ATC

Winner 12th Annual NATA Student Writing Contest

Tourette Syndrome in Athletics:
A Case Study and Review
Phillip Page, ATC
EDITOR'S NOTE: Congratulations to the contributors to
our 12th Annual NATA Student Writing Contest. The
response was excellent and in reviewing the submitted
papers it was apparent that again this year all were
"winners". The prize winning paper by Phillip Page appears
here. The First Runner-up was Amy Faber; Second Runnerup was Angela Lea Christie; Third Runner-up, Angeline
Bonner; and Fourth Runner-up, Jon J. Burnworth. Honor
able Mentions go to Joe Amos, Bonali Barua, Tom Bossung,
Brian Cooper, Thomas Evanich, Julie Fritz, Joseph A.
Gallo, Chris Gebauer, Kathy Haskew, Valeric High,
Anthony A. McPherron, Kelly May, Bradley T. Morgan,
Gretchen Nylander, Daniel Obey, Jill Ritchie, Meg
Stockham, Quan Trang, Jill Walker, Beth Wernz, Steven J.
Woodson and Chris Yeakey. We are now accepting
manuscripts for the 13th Annual NATA Student Writing
Contest. The author of the prize winning paper will be
presented a cash award in New Orleans. Thanks to our
student members who continue to make such outstanding
contributions to our Journal and our Association.
ABSTRA CT: Tourette Syndrome is a relatively rare disorder
involving motor and vocal "tics" - sudden, involuntary, and
repetitive movements or utterances. While Tourette
Syndrome may not directly affect an athlete's performance,
it may cause concern among other athletes and coaches.
Side effects from medication may cause lethargy, and the
repetitive motor tics may cause muscle soreness. The lack of
literature concerned with Tourettes in athletics should raise
the need for further research in this area. The athlete with
Tourette Syndrome requires no special treatment and should
be treated just as any other athlete.

Phillip Page is a 1990 graduate of Louisiana State University
with a concentration in Athletic Training. He is a nationally
registered EMT, and passed the NA TA certification exam in
January. He works for the Seattle Seahawks as a training camp
assistant and will enter Mississippi State University as a Graduate
Assistant this fall.
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T

ourette Syndrome (TS) was discovered by French
clinician Gilles de la Tourette in 1885. It is a disorder
characterized by "tics" which are sudden, brief,
involuntary, rapid, and repetitive movements or utterances
that are purposeless and sterotypic (14).
Little literature exists with reference to TS and athletics,
consequently, athletic trainers and team physicians are not
well informed on how to deal with TS athletes, explain the
condition to other athletes and coaches, or how to recognize
the symptoms of undiagnosed athletes on the high school or
collegiate level.
This paper presents a case study of an athlete diagnosed
with TS, followed by a discussion of the TS literature.
Finally, TS in athletics will be discussed regarding treatment,
effect on performance, and dealing with TS athletes.
CASE STUDY
A twenty-year old, black male, collegiate basketball
player was diagnosed with Tourette Syndrome at the age of
seventeen prior to entering the University. The first symp
toms were noticed near the age of fifteen when he experienc
ed motor and vocal tics, as well as occasional "black-outs."
Upon his diagnosis of TS, he was given Haldol®, 1 mg each
day. He stated that the side effects included drowsiness and
weight-gain. During his evaluation by the team physician,
tics affecting his scalp, eyes, shoulders, and feet were
revealed. He had slight vocal tics, as well, but they were
somewhat controlled. No other neurological symptoms
were found.
His diagnosis was confirmed as a mild case of Gilles de la
Tourette's Syndrome (TS). Haldol®, 0.25 mg, was continued
at night. At the end of the season, he was again evaluated by
a specialist. Haldol® was replaced by Prozac®, 20 mg in the
morning, and Prolixin®, 1 mg at night to avoid the sideeffects of Haldol®. The athlete stated that the TS in no way
affected his athletic ability. He felt that it may even have
helped him by constantly repeating his moves and shooting
technique. He suffered only from occasional tics of the face,
arms, and eyes, occasional tapping of objects, and infrequent
yelling-out of vocal tics. He stated that the medication
helped him control the tics, and he worked hard at holding
them in. When he became angry, frustrated, or depressed, he

found it harder to suppress his tics. Occasionally, he would
have a "letting-out;" period of uncontrolled vocal and
motor tics. This, however, occurred only in private or in
contact with very close friends and family. He also stated
that after stopping the Haldol® medication, he lost weight
and had an improved long and short-term memory.
TOURETTE SYNDROME
Symptoms
Tourette syndrome is a specific disorder of the nervous
system. It is characterized as a "tic disorder". It has motor,
vocal, and behavioral manifestations. The diagnostic criteria
for TS is shown in Table 1.
The most common motor and vocal symptoms are known as
tics - sudden, brief, involuntary, rapid, repetitive movements or
utterances (6,14). Tic disorders are classified into three main
categories:
1. "Transient": occurring for at least one month, but less
than one year.
2. "Chronic": occurring for more than one year.
3. "Gilles de la Tourette Syndrome": multiple motor and
vocal tics for longer than one year to life. (1)
Motor Tics. The most common primary motor tic of TS
usually involves the eyes and facial muscles (14). Next most
common include tics of the neck, shoulder, and extremities.
These occur at irregular intervals and usually involve muscles in
their normal synergistic relationships. As the simple
tics progress, they grow as more complex motor tics - more
dramatic, sterotypic movements such as jumping, hopping,
kicking, spitting, squatting, and twirling while walking.
Compulsive touching of themselves, other people, or objects
often develops (14).
Vocal Tics. In addition to the motor tics, vocal tics may
appear. They range from coughing, throat-clearing, whistling,
and sniffling to bizarre loud shrieks and cries or animal sounds
such as barking or crowing (14). The vocal tics must appear
with motor tics at some time in the illness, although not
necessarily together (1).
These symptoms tend to spontaneously "wax and wane"
throughout the course of the illness. Usually, there is partial
voluntary control to briefly suppress the tics. This voluntary
control, however, is limited when internal tension and anxiety
mount, requiring a discharge of the symptoms (4,14). The
activity of a tic movement momentarily relieves inner tension
(3,6).
Symptoms of TS are absent during sleep or orgasm. They
tend to lessen or disappear for short periods when the patient is
involved in some absorbing activity requiring concentration or
during non-anxious, focused attention periods on a task or
activity. They are worsened by anxiety, anger, emotional stress,
infections, or allergies (6,14,15).
Associated Features. The presence of associated features
of TS may be confirmatory, but are not necessary for diagnosis
(18,19). These include:
coprolalia: involuntary obscene words.
mental coprolalia: involuntary obscene thoughts.
copropraxia: involuntary obscene gestures.
echolalia: involuntary repetition of words or sounds
heard by patient.
echopraxia/eckokinesis: involuntary imitation of
movements of others.
palilalia: involuntary repetition of one's own words.
Behavioral Disorders. In addition to motor and vocal tics,
several behavior disorders may be present. Disorders associated

with TS include Attention Deficit Hyperactivity Disorder
(ADHD), obsessive-compulsive behavior, and learning and
writing disabilities. ADHD is manifested by problems with
attention span, concentration, distractibility, impulsivity, and
hyperactivity (4). Obsessive thoughts and compulsions to touch
things or perform complicated movements may be present as
well (6).
It is important to note that these symptoms are neither habit
nor spasm. They vary from person to person, from simple
motor tics to complex behavioral disorders. The nature,
severity, frequency, and degree of disability produced
by motor and vocal tics must be carefully assessed from the time
of emergence to the present (4).
Epidemiology
The Tourette Syndrome Association estimates the incidence
of TS as one in 2500 in its complete form (4). It is also estimated
that three times as many persons have partial expression of TS,
including chronic motor tics and some forms of obsessivecompulsive disorder. These estimates may not reflect the actual
number of cases due to under-diagnosis. Physicians may
interpret symptoms as transient or habit tics of childhood. Most
are symptomatic many years before they seek help from a
specialist.
Males are affected three to four times more often than
females (3,17,19). TS occurs across all populations, although
it appears less frequently among black children (2).
Symptoms and disorders associated with TS vary in occur
rence. Coprolalia occurs only in one-third of the newly
diagnosed cases (3). Complex motor tics occur in 25% of TS
patients (3). ADHD occurs in 50-60% of patients (4,8). As
many as 64% of TS children have severe obsessive-compulsive
behavior (14).
Etiology and Pathophysiology
No specific pathophysiology for Tourette Syndrome has
been demonstrated (18,19). Currently, two possible etiologies
exist: organic and genetic.
Organic Etiology. The organic etiology stems from an
evaluation of pharmacological agents and cerebrospinal fluid
(CSF) investigations of neurotransmitter electrolytes (19).
Tourette patients usually have hypersensitive receptors for the
neurotransmitter dopamine (DA) (6,13,14). Stimulants and
drugs which increase the activity of DA systems may trigger or
exacerbate tic symptoms (4,14,15). Drugs which reduce the
production or block the reception of DA ameliorate the
symptoms of TS (20). Other findings among TS patients
support the basis for an organic etiology (6,14). These include
the presence of [1] brain dysfunction, [2] "soft" neurological
signs such as unilateral impairment of rapid alternating
movements, [3] abnormal, non-specific ECG, [4] ambidexterity
and high incidence of left-handedness, [5] high incidence of
ADHD, [6] abnormal concentrations of certain neurotransmitter
electrolytes in CSF, and [7] EMG studies.
Genetic Etiology. A genetic etiology is supported by the
frequency of this syndrome and other tic disorders in relatives of
patients with the disorder. A family history of either character
istics or TS is reported in 35-70% of patients with TS (3,15,19).
Identical twin studies have demonstrated a congruency of the
trait (7,18). While it is clear that TS is genetic, 10-15% of
patients do not acquire it genetically (4).
continued on page 258
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13th Annual NATA
Student Writing Contest

It is suggested that before starting students read: Knight
KL: Tips for scientific/medical writers. Athletic
Training 25:47-50. NOTE: A reprint of this article,
along with other helpful hints, can be obtained by
writing to the Writing Contest Committee Chairman at
the address below.

In an effort to promote scholarship among young athletic
trainers, the National Athletic Trainers Association, Inc.
sponsors an annual writing contest.
1.

This contest is open to all undergraduate student
members of the NATA.

2.

Papers must be on a topic germane to the profession of
athletic training and can be case reports, literature
reviews, experimental reports, analysis of training
room techniques, etc.

3.

Entries must not have been published, nor be under
consideration for publication by any journal.

4.

The winning entry will receive a cash award and be
published in Athletic Training with recognition as the
winning entry in the Annual Student Writing Contest.
One or more other entries may be given honorable
mention status.

5.

Entries must be written in journal manuscript form and
adhere to all regulations set forth in the "Guide to
Contributors" section of this issue of Athletic Training.
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6.

Entries must be received by March 1. Announcement
of the winner will be made at the Annual Convention
and Clinical Symposium in June.

7.

The Writing Contest Committee reserves the right to
make no awards if in their opinion none of the entries is
of sufficient quality to merit recognition.

8.

An original and two copies must be received at the
following address by March 1, 1991.
NATA Student Writing Contest
Deloss Brubaker, EdD, ATC
Life College
1269 Barclay Circle
Marietta, GA 30060
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Treatment
Upon diagnosis of TS, the physician decides what treatment
is necessary. Some patients with very mild cases may not
require treatment. Most, however, must be placed on medication
to reduce their symptoms. Currently, there is no cure for TS.
Drugs and psycho/behavioral therapy are used only to suppress
symptoms of tics or behavioral disorders.
Drugs. Because of the risks involved and the lack of a cure,
drug therapy should be considered only, if the symptoms are
severe enough to result in psychological difficulties or potential
for affecting self-esteem, learning, and social relationships
(14,17,19). Commonly prescribed drugs for TS are classified as
"neuroleptics" (tranquilizers). (Table 2)
Haloperidol (Haldol®). Haloperidol, a DA receptor
blocker, is the most widely prescribed neuroleptic for treatment
of TS. The initial dosage is very small, usually 0.25 mg, with a
gradual increase in dosage until [1] symptoms decrease without
side effects, [2] side effects supersede the symptomatic relief, or
[3] symptoms decrease and side effects occur at the same time.
The average patient will require 5 mg/day, but the goal is
always to use the lowest dose that maintains reasonable control
of the patient's symptoms (10,17). Reduction of symptoms by
75-80% is considered a relative objective of drug therapy (5,9).
Side effects occur in 50% of patients taking haloperidol
(4,10). These include lethargy, sedation, depression, loss of
motivation, irritability, cognitive impairment, and weight gain.
Pimozide (Orap®). Pimozide is also a DA-receptor
blocker. It is as effective as haloperidol in controlling tics, but
may have fewer sedative and other side effects (9). The initial
dosage is 1 mg/day and is gradually increased until relief occurs
or side effects supersede. There may be a risk of possible
cardiotoxicity with pimozide. Therefore, it is recommended
that an ECG is obtained before and during treatment (9).
Fluphenazine (Prolixin®). Fluphenzanine is another al
ternative drug to haloperidol. It is becoming increasingly
popular both to prescribe and to research. It seems to be similar
to pimozide in regards to efficacy and side effects (9).
Clinodine (Catapes®). Clinodine is 50-63% effective in
the treatment of TS (3,14). It may improve behavioral
problems associated with TS such as ADHD and obsessive
compulsions. Many physicians regard clinodine as the drug of
choice in children because of the relative freedom from side
effects, except for occasional sedation and dry mouth (10).
In patients with behavioral disorders, stimulants, may have
been prescribed. However, stimulants may worsen symptoms
in 25-50% of TS patients (4,11). Therefore, the use of stimulants
in TS patients with ADHD remains very controversial.
Psychotherapy/Behavioral Therapy. Psychotherapy or
behavioral therapy may also be used for the TS patient and
family. Therapy may help the ability to cope, but it is not
effective as a primary treatment modality (14). Therapy is
effective in helping minimize the symptoms, family adjustment,
enhancing social skills and self-esteem, evaluating behavior,
personality and learning disorders, and may even reduce the
dosage a patient considers optimal (16). Behavioral therapy is
useful in helping some patients learn to substitute a more
socially acceptable tic for an undesirable one (3).
The optimal treatment for each TS patient requires a
multidisciplinary approach involving a neurologist, psychol
ogist, pediatrician, and counselor. Drug and behavioral therapy
must be monitored and tailored to the individual.
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Prognosis
Tourette Syndrome tends to wax and wane as new tics
develop and are either replaced or added to original tics (4). The
symptoms tend to be chronic and life-long. While some patients
have an increase of symptoms during adolescence,
7-30% may have a remission in late adolesence (5). Those
patients who have a remission may experience occasional
recurrence of symptoms later in adult life (12). Others may not
experience symptoms after adolescence.
TOURETTE SYNDROME IN ATHLETICS
Treatment
Athletes with Tourette Syndrome require no special treatment
from the athletic trainer. They should be treated just as any
other athlete. It is essential for the athletic trainer, coaches, and
other athletes to understand the disorder and accept the
symptoms as uncontrollable.
The only treatment concern for the trainer regards the
prescription medication. The athlete should continue to take the
medication as prescribed. If side effects do affect performance,
the team physician or neurologist should re-evaluate the type of
medication and/or dosage.
Other medications such as pimozide, fluphenazine, or
clinodine may be substituted to minimize side effects. The
dosage may also be reduced if the patient's symptoms subside
with athletic participation. Side effects should be noticed,
evaluated, and relayed to the team physician. The athletic
trainer and team physician must work together in helping the
athlete cope through understanding and patience.
Effects on Performance
No scientific evidence exists that TS has an effect on athletic
performance. In fact, it has been shown that the response of the
sympathetic nervous system to exercise stress in TS patients was
normal based on the levels of the neurotransmitter
norepinephrine (13). It may also be possible that the obsessiveness and compulsiveness associated with TS actually en
hances performance by constantly repeating the thoughts
and actions of others.
Performance seems unaffected by TS because the athlete is
suppressing tics voluntarily for brief periods. It is also known
that conscious focusing on the activity will decrease or suppress
the symptoms. Therefore, the intense concentration of an
athlete on an event will help prevent the tics from affecting
performance.
TABLE 1. Diagnostic criteria for Tourette Syndrome
(1) Onset between 2-15 years old, and before 21
(2) Recurrent, involuntary, repetitive, rapid, purposeless motor
movements affecting multiple muscle groups
(3) Possible presence of multiple vocal tics
(4) Ability to suppress movements voluntarily for minutes to
hours
(5) Variation of symptom intensity over weeks or months
(6) Symptoms absent during sleep or orgasm
(7) Symptoms last more than one year
Adapted from American Psychiatric Association Task Force on Nom
enclature and Statistics. Diagnostic and statistical manual of mental
disorders. 3rd ed rev. Washington, D.C.: American Psychiatric Association,
1987:80.

TABLE 2. Neuroleptic medications for Tourette
Syndrome
Haloperidol
Pimozide
Fluphenzane
Clondine

Halodol®
Orap®
Prolixin®
Catapres®

Dealing with TS Athletes
Guidelines for dealing with TS athletes are very similar to
those dealing with patients of the general public. Athletes
with TS usually have a mild case which does not affect
performance. The guidelines are based on an understanding
of the disorder and accepting the athlete as a person. While
helping the athlete cope with his disorder, the athletic
trainer may help other athletes and coaches cope as well.
The best approach to the TS athlete is to treat them just as
any other athlete. However, a few special considerations
should be recognized.
Tics. Tics, either motor or vocal, must be allowed. They
should not be suppressed or scrutinized by the athletic
trainer or coach. During practice and competition, it will be
normal for the athlete to tap objects or yell out.
Treatment. While treating or taping an athlete, the motor
tics may cause that body part to move. Again, the athletic
trainer should accept them as uncontrollable and continue
with the treatment. In more severe cases of TS and/or
lengthly treatments, the trainer must decide if a tic will
affect the treatment or harm the athlete, instruct the athlete,
and monitor the treatment
Communication. The symptoms may seem frightening
or comical to some uninformed observers. Therefore, the
athletic trainer must explain the condition and symptoms as
involuntary and uncontrollable. This may be the most
important task of the trainer to educate other athletes and
coaches. Communication between the athletic trainer and
team physician is also important to inform the physician of
any changes in symptoms or side effects. This entails
monitoring the athlete daily and recognizing any changes in
performance or behavior.
The athletic trainer may well be the link between the TS
athlete and the team. Therefore, it is important for the
trainer to be informed of the disorder and develop an
understanding for the TS athlete with some special
considerations.
CONCLUSION
The increased public awareness of Tourette Syndrome
has brought about concerns for the athletic trainer dealing
with an athlete with Tourette's or recognizing the symptoms
of an undiagnosed adolescent who may need referral. TS
athletes require no special treatment. With a knowledge of
the symptoms, causes, and treatment of TS, the athletic

trainer can act as a link between the TS athlete, coaches, and
team. Because TS does not directly affect performance, TS
athletes are best dealt with just as any other athlete.
Communication and understanding are vital in helping the
TS athlete cope and provide the best possible performance.
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Tip From the Field

Practical Devices for Proprioception
Dale F. Blair, MS, ATC

P

roprioception, "the awareness of posture, movement, and
changes in equilibrium and the knowledge of position,
weight and resistance of objects in relation to the body"
(4), is essential to the athlete (1-3). There are proprioceptive
receptors found in muscles (muscle spindles), tendons (Golgi
tendon organs), and in and around synovial joints (joint
kinesthetic receptors) (5). Any stretching or disruption of these
tissues may interrupt the continuity of the proprioceptive
pathways. Exercises and drills that improve these pathways
need to be an integral part of a complete preventive/rehabiliative
program.
There are several commercial devices available to improve
proprioceptive and kinesthesis (BAPS Board, etc.). These are
very effective; however, they can be expensive for programs on
a limited budget. There are many devices that can be fabricated
or purchased inexpensively that are also useful proprioceptive
modalities.

Figure 1. Proprioceptive boards of various sizes and shapes

PROPRIOCEPTIVE BALANCE BOARDS.
Proprioceptive balance boards can be fabricated out of threequarter inch plywood. Various shapes and sizes of boards can
be cut to provide a variety of proprioceptive patterns (Figure 2).
The type of balancing apparatus used under the board also
influences the directional components of proprioceptive (Figure
2). Golf balls (solid center), croquet balls, or solid rubber
baseballs can be utilized for multidirectional boards. The
thickness of the balls determines the degree of balance board
tilt. Balls can be cut in half, two-thirds, or three-quarters and
mounted with wood screws and glue to provide boards with a
variety of heights. Uni-directional balance boards utilize dowels
as the balancing apparatus and provide a side-to-side tilt. The
surface of the board where the athlete stands should then be
covered with a non-slip material such as thin vinyl rubber.
UTILIZING BALANCE BOARDS
There are many programs that can be designed for use with
balance boards. Numerous variables can be manipulated to
increase or decrease the difficulty of the exercise (e.g., eyes open
vs. closed, one foot vs. two). Functional activites can also be
incorporated into the program. A small uni-directional board
can be used to perform "proprioceptive toe raises" which
involves slowly tilting the board up and then back to the starting
position (Figure 3). A strengthening component can be added
to balancing activities by utilizing heavy rubber tubing (e.g.,
1/4 squat with tubing for quadricep strengthening) (Figure 4).
Walking on a series of balance boards provides a constantly
Dale F. Blair is Head Athletic Trainer at the Wenatchee Valley
Clinic Sports Medicine Center, 820 North Chelan, Wenatchee,
Washington 98801.

Figure 2. Proprioceptive boards with various undersurfaces

changing surface to simulate uneven sporting terrains and
environments (Figure 5).
Proprioceptive awareness is required by the athlete both
quickly and without conscious thought. You can utilize sportspecific drills, such as dribbling or passing a basketball while
balancing on a proprioceptive board, as an effective means of
enhancing these intrinsic pathways (Figure 6).
POGO BALL
The pogo ball, an air filled ball with a platform in the middle,
is a practical proprioceptive device (Figure 7). They are
available at most toy stores for $15-20. Early proprioceptive
patterns can consist of standing on the pogo ball between two
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Figure 3. Proprioceptive toe raises

Figure 6. Sport specific proprioception on balance board

Figure 7. Pogo ball
Figure 4. Quarter squat with tubing on balance board

Figure 5. Balance board walk

262 Athletic Training • Fall 1990

Figure 8. Slide board

3. Markey KL: Rehabilitation of the anterior cruciate deficient
knee. Clin Sports Med 4:513-26, 1985.
4. Tuber's Cyclopedic Medical Dictionary. 13th edition. Phil
adelphia: FA Davis, 1977, p. P-146.
5. Tortora GJ, Anagnostakos NP: Principles of Anatomy and
Physiology. 5th edition. New York: Harper and Row, 1987,
pp. 344-345. ©

Figure 9: Side-to-side lateral slide

chairs while holding onto the chair backs. The athlete can then
"write" the alphabet with his/her feet while on the ball. A more
advanced progression involves hopping patterns. Since it may
be difficult to maintain balance during the hopping patterns, it is
important not to begin these drills until the athlete can
demonstrate proficiency on a balance board.
SLIDE BOARD
A slide board is an effective modality for improving
proprioceptive as well as enhancing lateral thigh strength
(Figure 8). The slide board can be constructed of three-quarter
inch plywood covered with smooth formica. The size of the
slide board can be determined by the needs of your athletic
population, although typically the board measures three feet
wide by eight feet long. Padded four-by-four inch wood blocks
can be used as bumpers for the slide board. Holes can be drilled
every six inches on the slide board and corresponding pegs
placed in one bumper allow for length adjustment.
One type of drill which utilizes a slide board is to have the
athlete perform a side-to-side slide (similar to a speed skater's
motion) (Figure 9), while wearing a pair of socks over his/her
shoes. Silicone lubricant sprayed on the slide board helps to
reduce friction and allows a smoother slide.
Proprioceptive is an important but often overlooked area in
the prevention and rehabilitation of lower extremity injuries.
The proprioceptive devices need not be fancy or expensive to be
effective. These ideas and numerous others can be utilized in a
diverse series of exercises which can be used to improve
proprioceptive awareness.
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Implications of Smokeless Tobacco
Use in Sports
Bethann Cinelli, DEd, CHES
Mary Rose-Colley, DEd, CHES
Douglas McConatha, PhD, MPH
ABSTRA CT: Smokeless tobacco use is a world-wide practice
and is considered to be one of the fastest growing health
hazards in the United States. This is a timely issue
particularly since our nation is currently attempting to
acheive a drug-free society. Cigarette use has been on the
decline; however, smokeless tobacco use is increasing
particularly among adolescents and young adult males. This
article describes the prevalence and use of smokeless
tobacco among adolescents and young adults and identifies
the potential health consequences associated with regular
use. Primary and secondary prevention/intervention strat
egies which can be used by athletic trainers are discussed.
These strategies include suggestions for educational pro
grams, the prevention of relapse, and policies which restrict
use of smokeless tobacco.

S

mokeless tobacco is used world-wide and is one of the
fastest growing health hazards in the United States
(15). Ironically, while cigarette smoking has declined,
and apparent consumption of smokeless
production
the
tobacco products has risen significantly. From 1978 to 1985
sales of moist snuff increased 55 percent. During the same
period, cigarette sales declined nationally (5). Many of these
new users are young athletes. Due to the serious health risks
associated with use of these products, this substance use
behavior should not be ignored by educators, coaches,
athletic trainers, and the public health community. Indeed,
a 1987 editorial in the Journal identifies the many problems
associated with smokeless tobacco use (2).
The purpose of this article is to address the extent of the
problems of smokeless tobacco use among young adults and
adolescents, as well as identify the health consequences
associated with use, and provide strategies of primary and
secondary prevention for athletic trainers.
USE OF SMOKELESS TOBACCO
Smokeless tobacco exists in two major forms: snuff and
chewing tobacco. There are three types of snuff: 1) moist, 2)
dry, and 3) sachets, which contain moist snuff. There are
also three types of chewing tobacco: 1) loose-leaf, 2) plug,
Bethann Cinelli is Assistant Professor, Health Education, in the
Department of Health at West Chester University, West Chester,
Pennsylvania 19383.
Mary Rose-Colley is Associate Professor, Health Education, in
the Department of Health, Lock Haven University, Lock Haven,
Pennsylvania 17745.
Douglas McConatha is Associate Professor in the Department
of Health at West Chester University.
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and 3) twist. These products are referred to as smokeless
because combustion does not take place. However, this does
not prevent the delivery of the psychoactive constituent,
nicotine, to the central nervous system (17).
The increased used of smokeless tobacco has been
primarily due to the influx of the youthful users (7). The
1986 Consensus Development Conference sponsored by
the National Institutes of Health estimated the number of
current users at 10 million. However, the 1986 Surgeon
General's Report on smokeless tobacco noted 12 million
users (17). A review of eight surveys from 1981-1983 of
adolescent and adult prevalence of smokeless tobacco in the
United States and Canada indicated that 8-10% of young
males aged 12-18 were regular users (15). The National
Institute of Drug and Alcohol Abuse Household Survey
revealed a prevalence of 16% for adolescents aged 12-18 in
the United States (14). More recently a 1988 state-wide
study of smokeless tobacco use among college and university
students in Pennsylvania reported that of 1,368 students,
23.9% used tobacco products, 6% dipped moist snuff and 3%
chewed tobacco (3).
The average consumer of smokeless tobacco is male,
between the ages of 18 and 31, with substantial use by the
18-24 year old group (13). However, it is known that a large
percentage of boys begin dipping or chewing at the age of 10
or younger. It has been reported that black and hispanic
males used smokeless tobacco less than whites, and less than
2% of females use the product (15).
In regard to smokeless tobacco use and sports, many
young athletes have begun to use the product assuming that
it is a safe alternative to cigarette smoking. A 1985 survey of
male college baseball players found that 40 percent used
smokeless tobacco regularly, whereas only 3 percent smoked
cigarettes (4). To assess the patterns and consequences of
smokeless tobacco use among professional baseball players,
one study surveyed seven major-league baseball teams
during the 1987 spring training season (4). Of the 265
completed surveys, 34% reported current use of the product,
17% reported past use, and 49% reported that they had never
used it. Dental researchers from the University of California,
San Francisco surveyed 1,109 minor and major league
players and then examined the mouths of each player during
the 1988 spring training. Thirty-nine percent of the players
used smokeless tobacco regularly (at least once a week) and
13% were former users. Their most disappointing finding
was that in spite of all the attention given to the health
hazards of smokeless tobacco, younger minor league players
were using smokeless tobacco about as much as the major
league players (4).

HEALTH CONSEQUENCES
Serious questions have been raised regarding the health
and behavioral effects of smokeless tobacco use. The
Advisory Committees Report to the Surgeon General
reported that in processed tobacco, more than 2,500
chemical compounds have been identified (17). Among
these are three classes of carcinogens that are known to
occur in smokeless tobacco products: N-nitrosamines,
polynuclear aromatic hydrocarbons, and polonium. Smoke
less tobacco contains potent carcinogens shown to cause
cancer in animals. Some nitrosamines are present in the
product in concentrations 100 times higher than the
regulated levels found in bacon, beer, and other foods (17).
In general, the health consequences commonly associated
with the use of smokeless tobacco are bad breath, abrasion
of teeth, gum recession, periodontal bone loss, tooth loss,
leukoplakia, nicotine dependency, hemodynamic alteration,
and various forms of oral cancer (1).

to other addictive drugs such as morphine and cocaine (17).
While nicotine is absorbed more slowly through oral
mucosa than through the lungs, smokeless tobacco users
may obtain blood nicotine levels that are comparable to
those of cigarette smokers. Users who attempt to quit
experience many of the same unpleasant withdrawal
symptoms described by smokers (11). Addiction is a serious
consequence of which young users should be made aware.
Also there is a great concern that smokeless tobacco, by
establishing nicotine dependence in very young users, will
serve as an introduction to cigarette smoking (6).
After a careful examination of the relevant epidemiologic, experimental, and clinical data, the Advisory Com
mittee to the Surgeon General concluded that the oral use of
smokeless tobacco represents a significant health risk (17).
It is not a safe alternative for smoking cigarettes. It can cause
cancer and a number of noncancerous oral conditions and
can lead to nicotine addiction and dependence.

PERIODONTAL DISEASE AND OTHER HEALTH
CONCERNS
Epidemiological studies indicate that users of smokeless
tobacco are at increased risk for cancers of the oral cavity. It
has been reported that snuff dippers were four times more
likely to develop oral and pharyngeal cancer than were
nonusers. Among chronic snuff dippers, the risk was almost
50 times higher for oral cancers (18). In addition, smokeless
tobacco users are at risk for immediate noncancerous oral
conditions; specifically, leukoplakia, a mucosal pathology
that appears as an abnormal whitish patch of plaque, often
occurs at the site where the quid (a piece of tobacco) is
usually held (17). The probability of leukoplakia occurrence
increases with duration of tobacco use. Some leukoplakias
may transform into precancerous and cancerous lesions.
The scientific evidence is strong that the use of snuff can
cause cancer in humans. The evidence for causality is
strongest for cancer of the oral cavity, wherein cancer may
occur 4.8 times more frequently in snuff dippers than in
nontobacco users. Some investigations suggest that the use
of chewing tobacco may also increase the risk of oral cancer,
but the evidence is not as strong. Gingival recession is a
typical outcome of smokeless tobacco use and may lead to
tooth loss. The high concentrations of sugar contained in the
product is suspected of promoting caries. Tooth abrasion
and staining are also associated with use (17).
In a Pennsylvania study, college students reported their
most significant health problems were: addiction to tobacco
(62%); leukoplakia (54%); sore, irritated gums (52%); skin
peeling of cheeks and gums (46%); and stains on teeth (45%)
(3). A New England Journal of Medicine study reported
that one third of the professional baseball players indicated
that they continued to use smokeless tobacco despite a
recognized oral health problem (4).
Smokeless tobacco use also causes potentially harmful
circulatory changes. The two most evident hemodynamic
changes are the increase in heart rate and blood pressure (6).
In animals, smokeless tobacco use causes significant in
creases in heart rate, blood pressure, and left ventricular
dP/dt (change in pressure with regard to change in time). In
human subjects heart rate increased from 69 to 88
beats/minute, and blood pressure increased from 118/72 to
126/78 mmHg (6).
Smokeless tobacco contains nicotine, which has been
shown to be an addictive substance (17). Nicotine is similar

IMPLICATIONS FOR ATHLETIC TRAINERS
Athletic trainers and coaches who interact with athletes
can play a central role in providing the message that
smokeless tobacco is not harmless; it does not increase
athletic performance; there are serious health risks; and is
not a safe alternative to smoking.
Numerous studies have identified the factors that influence
initiation, maintenance of use, and quitting. Most males are
initiated into the use of smokeless tobacco by peer pressure
and advertisements (17). In a recent study by the United
States Department of Health and Human Services
(USDHHS), smokeless tobacco users reported that the most
important reason effecting experimentation with the product
was a friend's use and encouragement (17). Smokeless
tobacco users also reported that dipping snuff and chewing
tobacco are perceived as socially acceptable in junior and
senior high (17).
Among athletes who used smokeless tobacco and who
participated in the Pennsylvania college and university
study, 55% used snuff and 51% used chewing tobacco while
playing sports (3). Professional baseball players indicated
that they consumed more smokeless tobacco during the
regular season than during the off-season. Reasons cited for
use included: to help cope with tension and pressure of
professional competition, and to alleviate the boredom and
tension associated with time on the bench(4).
Most users in the Pennsylvania college study had tried to
quit and had made efforts to reduce consumption during the
previous year. Sixty-four percent of the college students
attempted to quit, primarily utilizing a "cold turkey"
approach. Twenty-two percent perceived difficulty in quit
ting (3). Unfortunately, there are limited cessation programs
available for the smokeless tobacco user, and it is not
unusual to find that most who attempt to quit do so "cold
turkey" on their own.
LEVELS OF PRIMARY AND SECONDARY
INTERVENTION
Prevention or intervention is typically divided into three
categories: primary prevention, secondary prevention/in
tervention, and tertiary intervention. Primary prevention
includes activities to prevent disease or ill health prior to its
occurrence. Secondary prevention/intervention involves
action to enable detection of a health problem and to stop or
modify the severity or extent of illness and disease. Tertiary
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intervention is disability limitation or rehabilitation. It
includes both medical and educational approaches to help
minimize complications and facilitate rehabilitation once a
medical problem has progressed (10). The role of the
athletic trainer is most conducive to primary and secondary
prevention efforts.
At the primary prevention level athletic trainers, coaches,
and parents serve as educators and provide information to
athletes about the serious health risks associated with use of
the product. Information provided to athletes should include
the long term effects (such as oral cancers) and the short
term effects (stains, bad breath, precancerous lesions) which
may have a greater impact on young users. Positive steps can
be taken in the school and athletic setting to educate young
tobacco. However, programs should not only address the
factual information regarding the hazards of smokeless
tobacco use, but develop the skills necessary to discourage
use as well.
In addition to providing information, athletic trainers,
coaches, and parents have an obligation to be positive role
models. Should these individuals use smokeless tobacco and
passively communicate (through their behavior) that it is
harmless and/or improves athletic performance, they are
acting as catalysts to initiate or maintain the habit. Since
smokeless tobacco use by minors is restricted in most states,
public schools should establish policies restricting use of the
product by athletes (as well as other students). With the
current trend of establishing drug policies in the school
setting, such policies may be expanded to include the use of
smokeless tobacco at all levels. An example of how this may
be accomplished is the 1987 Middle Atlantic Collegiate
Athletic Conference which has banned the use of all tobacco
products while players are in uniform. We strongly suggest
that this policy and others be expanded to include all
players, coaches, and staff and restrict use during practice
and competitive events.
On the secondary prevention/intervention level, the
emphasis is on smokeless tobacco use and cessation efforts.
Intervention and strategies for cessation include the prov
ision of information about the serious health consequences
of use and the improvements in health, well-being, and
athletic performance that result from cessation. It has been
suggested that increasing athletes' awareness of the negative
health consequences may trigger the decision to quit (4).
Fifty-five percent of college students in a Pennsylvania
study reported that social pressure from parents, girl/boy
friends, family members, and coaches positively influence
their efforts to quit (3). In addition 91% would consider
quitting if asked to do so by a health care provider.
Other cessation efforts that can be implemented by
trainers and coaches include: 1) a "nicotine-fading strategy"
in which users switch to brands with lower levels of nicotine
in preparation for a designated quitting date (which is
difficult to do since the brands do not list nicotine levels on
the label); 2) switching from smokeless tobacco to chewing
gum, sunflower seeds, or new products on the market which
have the constancy of smokeless but contain blends of herbs,
and spices; and 3) encouraging aerobic activity or other
stress coping techniques as a way to reduce tension (4).
As with any addiction, the most important and often
neglected issue is relapse prevention. Relapse prevention is
a self-control program designed to teach individuals ways to
anticipate and cope with the problems of relapse. This type
of program combines behavioral skill-training procedures
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with cognitive intervention techniques (12). Data from a
survey of professional baseball players suggest that players
should try to quit during spring training; however, players
and health care providers must be prepared for relapses (4).
To prevent relapse, strong environmental triggers such as
distribution of free samples, allowing use during practice,
team meetings, competition by players and coaches, rituals
associated with use, and the common practice of sharing
tobacco must be strongly discourged (4).
In addition, peers who have quit can be powerful role
models, and may provide strategies and support for cessation.
The smoking literature has shown repeatedly that group
effort and support has a positive impact on the quitting
process. To prevent relapse, efforts should focus on coun
tering the pervasive advertising of tobacco products in
magazines and on billboards, and promoting more fequent
use of professional athletes as "tobacco free" positive role
models.
Athletic trainers have the potential to carry out key
aspects of early prevention and intervention (9). At the
primary prevention level athletic trainers should plan
educational programs and serve as positive role models for
their athletes. To assist in secondary prevention efforts,
athletic trainers must develop a rapport conducive to
disclosure. This will enable them to assist in the cessation
efforts on the part of their athletes. It is necessary to be
knowledgeable of community agencies conducting cessation
programs (9). Finally, athletic trainers must elicit the
support and cooperation of coaches to develop and imple
ment policies which restrict the use of smokeless tobacco.
Given the role of athletic trainers to maintain optimal
athletic performance and the negative health consequences
of smokeless tobacco, it is critical to address smokeless
tobacco use. Athletic trainers are in a unique position to
provide information, discourage use, and make appropriate
references to aid the cessation process.
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Interventions for the
Alienating Effect of Injury
Kathy L Ermler, EdD
Carolyn E. Thomas, PhD
ABSTRACT: A neglected area of athletic rehabilitation is
the psychology of injury and recovery. Injuries may slow
rehabilitation by delaying goal achievement and preventing
social contacts. The effects are powerlessness, anomie, and
isolation and are representative of the psychological needs
for control, affiliation, and direction. Intervention strategies
are presented to increase an athlete's sense of control,
maintain the athlete-to-team social contact, and establish
injury training goals and thus eliminate or reduce these
negative effects of injury.

A

primary requisite for athletic excellence is an optim
ally healthy body capable of pressing the limits of
human possibilities. This paper will examine
alienating effects of athletic injuries and suggest strategies to
reduce or alleviate these damaging effects. The close
relationship formed during the rehabilitation process be
tween an athletic trainer and the injured athlete allows not
only clinical physical intervention, but also psychological
support during this period of alienation.
The word "alienation" signifies separation, or distance,
between two or more entities. It also connotes anguish or
tension accompanying such separation, usually having the
quality of estrangement or loss. Finifter's (1) definition of
alienation as the "perceived disjuncture from any set of
values held by the individual" incorporates both the
connotative and denotative aspects of the concept.
Tillich (7) pointed out that the estrangement of casual
friends from each other, or of a person from a casual interest,
is not catastrophic, but if the subject and object of the
estrangement are intimate or identical, estrangement can
become alienation.
In sport, with its skill and commitment, the experience of
the athlete is sufficiently "intimate or identical" to create an
estrangement tantamount to social and self-alienation when
serious injury intervenes. In this discussion, "serious"
injuries are those which are major( 15-21 days lost) or severe
(potentially or actually disabling) as defined by the National
Athlete Injury Recording System (NAIRS).
Separating a committed athlete from a valued experience
can initiate a pattern of alienation which may parallel nonsport experiences of alienation as a prelude to major
depression. Since affective states of depression are specific
responses to the disruption of significant attachment bonds,
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the injured athlete is a prime candidate for the debilitating
effects of depression.
INJURY AS ALIENATION AND ESTRANGEMENT
Seeman (5) has identified and examined a number of
components of alienation as used across secular and
religious disciplines. Three of these, powerlessness, anomie
and isolation, constitute social forms of alienation and
represent negations of the psychological needs for control,
affiliation and direction. In each instance the essential
characteristic of "separation" is evident. The individual
moves, or is moved, away from something for which there is
an affinity or a conscious desire to control or to be a part of.
In the sport setting, interruption of the relationship may be
voluntary, as the choice to retire or the choice of a job after
graduation. These interruptions may create some types of
melancholy and alienation, but they are of short duration.
The involuntary interruptions, such as injury or being cut
from the team, create a more serious sense of alienation in
the athlete. It is in these instances that the Seeman
classification seems most applicable. While alienation is
generally seen as the loss or absence of a previously
desirable relationship, it is the quality of the relationship
which defines the sense or kind of alienation which the
individual will experience (5). To this end, alienation takes
on subjective and individualized dimensions in terms of its
impact. Hence, individualized and direct personal counseling
during the rehabilitation process is important.
Powerlessness
Athletes tend to believe they can, through skill and effort,
control their own destinies and that success is a straight line
correlation of these factors. To become a spectator because
of an injury renders the athlete not only powerless in
contributing to the outcomes of the contest, but equally
powerless in "fixing" whatever it is that is broken. Injury
also puts the individual in the position of dependency where
knowledge, skill, and competence are in the hands of
someone else (3). This is an unfamiliar role for the athlete
who attributes success in the sport to being the one in the
power role, having the necessary skills and knowledge to
achieve desired outcomes. In the context of illness and
injury, not only the athlete, but also teammates and
significant others are rendered powerless. Others may ask,
"What do you say?", "What can you do?" This power
lessness often leads to separation even from those to whom
the athlete normally feels closest.
Anomie
Anomie denotes a situation in which the social norms
regulating a situation have broken down or are no longer
effective as rules for behavior. If one looks at an athletic
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team as a social microcosm, the impact of injury and the
subsequent absence of norms for the injured athlete becomes
evident.
An injured athlete might be led to ask: "What is the
standard of behavior for a non-contributing member of this
organization?" "How does one act relative to the successes
and failures of others?" "Am I still considered a part of the
team?" "Can I really celebrate or commiserate while on
injured reserve status — and, should I?"
Isolation
The notion of anomie leads directly to Seeman's (5) third
type of alienation which is isolation, the idea of "apartness
from society." In many athletic situations, the training, the
traveling, and the conditions associated with the common
goal and the common quest create a social microcosm of
primary value. When injury intervenes, the athlete is no
longer part of this world and has little to share in what had
become an important social relationship. Some of the
isolation stems from the actions of others. Often this
happens because those surrounding the injured athlete do
not know what to do or what to say. Behavior that makes
the injured athlete feel "invisible" on the bench, in the
locker room, and in social contexts is not uncommon among
athletes at all levels and in any sport.
The injured athlete is an uncomfortable reminder to
teammates that the body is vulnerable, that an injury can
happen to anybody. Many athletes prefer to avoid anything
that reminds them of this vulnerability. Coaches are
inclined to separate the injured athlete from the others in
order to remove the reminder of possible injury from the
preparation stage of a sport. Ironically, the term used by
athletic trainers for the injured athlete is the "down athlete,"
as in psychological "downer" or a broken machine. The
connotation is subtle, but perhaps fitting.
NEED FOR INTERVENTION
Injury creates a set of unknowns and a feeling that one
cannot control outcomes. Injury threatens the personal
definition and self-worth established during periods of
health. The separation created by injury creates resentment
of and disappointment in the body. The injured athlete now
sees the body as vulnerable, unable to do things it could do
before the injury.
Rotella and Heyman (4) stressed the need for positive
psychological as well as physical intervention: "The Oldschool approaches of challenging desire and commitment to
a team, inducing guilt for letting the team down, or using
scare tactics to foster fear, shame, and embarrassment will
have to change." The athlete already feels alienated without
additional pressure. The anxiety and distrust of the body are
not forgotten even when the athlete returns to action. "Even
when one is cured, the experience of illness leaves its
imprint. Body and self are never quite so comfortably
united. For the person who has been ill recognizes that at
any time the body or mind may again come in opposition
with the self." (3)
INTERVENTION STRATEGIES
The feeling of alienation can affect the rehabilitation
process of an injured athlete through a decrease in feelings
of self-worth and motivation, and an increase in anxiety and
feelings of helplessness. More important, the presence of
these psychological factors can impede the physical rehabil
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itation process, slowing the time it takes an athlete to
recover from injuries and return to play (4).
It should be noted that an athlete may not have the
maturity or the skills required to cope effectively with the
situation. In these cases, the athletic trainer should refer the
athlete to a professional counselor for help and assistance.
An athlete should be referred when it becomes apparent to
the athletic trainer that the athlete is unable to deal with
either the injury or the everyday concerns, problems, and
activities. The following specific strategies are suggested to
decrease and injured athlete's sense of powerlessness,
abnormality, and isolation.
Powerlessness
The sense of powerlessness is strongly associated with the
concept of control. Control refers to an individual's ability
to predict and influence future outcomes (2). Control or
perceived control becomes a crucial factor in an individual's
motivation; i.e., the greater the perception of control over an
outcome, the greater the motivation to behave in ways to
achieve that outcome (2). An athlete with a sense of control
over performance goals will be more apt to practice and
persist at tasks than one who believes that the realization of
those goals is in the hands of others.
Intervention strategies to reduce an athlete's perception
of the lack of control should center on two areas: choice and
information. The more choices and alternatives and athlete
is given (without being overwhelmed), the more likely the
athlete will be to regain or to maintain a sense of control (6).
Additionally, the more information an athlete is given about
the injury and the rehabilitation process, the more predic
table and controllable the process becomes. Essentially, the
things being done to and asked of the athletic trainer begin
to make sense. The following strategies are offered as
examples of how an athletic trainer can increase an injured
athlete's sense of control.
Alternatives. Whenever possible, provide the injured
athlete with alternative rehabilitation exercises; i.e., instead
of treating the athlete only on the Cybex, offer other
exercises or training devices which could be as effec-tive in
the rehabilitation process. Providing alternatives helps to
increase the perception that the athlete has choices.
Information. Provide the athlete with information about
the injury and rehabilitation process which is both procedur
al and sensory. Procedural information refers to the object
ives of the treament. The athletic trainer should explain
what the rehabilitation will consist of and how it will
improve the athlete's physical condition. Sensory informa
tion refers to the feeling and sensations an athlete may
experience during treatment. The athletic trainer should
explain that the athlete may feel a numbing sensation, a
sharp pain, or a dull ache during treatment.
Anomie
Another source of an injured athlete's sense of alienation
comes from the loss of role-function and feeling of abnor
mality. The athlete has little, if any, problem determining
the norms and expectations of an active member of the
team; however, an injured athlete begins to ask, "Where do
I fit?" or "I know what I was supposed to do before my
injury, but now what?"
The problem in most athletic settings is not only that
athletes question their roles, but also that coaches are at a
loss as to how to respond to an injured athlete.Intervention

strategies which attempt to reduce the athlete's sense of
abnormalty should focus on goal-setting and modeling
behavior. Goals provide direction and establish a norm for
behavior (4). Models can assist in either increasing motiva
tion or increasing self-esteem and coping skills (4).
Treatment Goals. Establish both short-term and longterm rehabilitation/prevention goals. The rehabilitation
program of a seriously injured athlete is often painful,
tedious and boring. Short-term goals are most appropriate
and reinforcing in these cases; however, if the level of
interest in and motivation for the rehabilitation program is
high, short-term goals may slow the progress of the athlete.
For highly motivated athletes, long-term goals would be
more assistive and of less interference. Both short-term and
long-term goals should be specific, observable, and
acceptable to both the athlete and the athletic trainer.
Therapy Scheduling. Whenever practical and feasible,
schedule therapy to coincide with the team's practice time.
The athlete should be required to attend all strategy and
planning sessions and not receive therapy at that time. The
treatment sessions should be viewed as the injured athlete's
practice time and contribution to the team.
Rehabilitation Pairing. Whenever possible, have injured
athletes work together during their rehabilitation. The
pairing of athletes can have two positive effects. First, it
helps the recently injured athlete realize that, "I'm not the
only one in this situation." Second, it may enhance the
motivation or self-esteem of the recently injured athlete.
Upward comparisons (8) (comparisons to a person who is
doing better than the athlete) tend to increase motivation
and to enhance rehabilitation by providing the athlete with
a model of performance for the recovery process. Downward
comparisons (9) (comparisons to a person who is "worse
off than the athlete) tend to enhance an individual's selfesteem and general feeling about self. It should be noted that
a trainer would only use downward comparisons after
evaluating the effects on an athlete's self-confidence and
self-esteem. In this case, the model with whom this athlete is
paired must be one who has sustained a more serious
physcal injury and is coping well with the injury.
Isolation
Isolation or the feeling of being separate or apart from
others is a common aspect of serious injury. Injury disengages
the athlete from a well-defined and personally meaningful
situation and from valued affiliations. Intervention strategies
which reduce or eliminate the sense of isolation attempt to
re-engage the athlete in as many aspects of the pre-injury
situation as possible.
First, injured and uninjured athletes should not be treated
in separate areas. The presence of two different areas

reinforces and intensifies the athlete's sense of apartness.
Second, as far as possible, regular training activities should
be used in the rehabilitation program. For example, strength
workouts for non-involved body parts.
While an injury may create a sense of uncertainty about
the future, this sense of uncertainty also motivates an athlete
to search for the meaning of the occurrence. This search for
meaning involves not only understanding why the injury
occurred, but also what its impact and implications are for
one's life at the present time. It has been shown that people
who construe positive meaning from sickness and injury
adjust and cope significantly better than those individuals
who do not find meaning in or construe negative meaning
from the injury (6).
Intervention strategies which assist in the athlete's search
for meaning focus very heavily on communication and
listening skills. The injured athlete should be encouraged to
talk about the injury and explore the reasons why it may
have happened. In this way, an athlete can begin to attach
causal attributions and begin to understand and cope with
inaccurate perceptions.
The injured athlete usually needs help in the reordering of
priorities, goals, and expectations. An athlete may have no
concept of a realistic goal or expectation following an
injury. An athlete usually bases priorities and goals on past
experience, which may not have included a serious injury.
The athletic trainer is in an ideal position to provide
information and feedback to assist the athlete in the
rehabilitation process.
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Abstracts
John Wells, HSD, LPT, ATC

Bear-Lehman J, Colon Abreu B: Evaluating the Hand:
Issues in Reliability and Validity. Physical Therapy 69:
1025-31, December, 1989.
Hand assessment is a process of examination by which the
quality of a patient's hand function is quantified and judged.
The assessment helps to define the patient's problem and is
the foundation for selecting and directing treatment. The
ultimate goal is recovery of function. Evaluation of the hand
through precise measurement will decrease subjective judg
ments and increase the meaningful results. Qualitative
behavior, such as patient's attitude, response to pain, fear,
and loss of control, will often influence the results of the
hand evaluation. The assessment of joint range of motion,
both actively and passively, is the most commonly used
evaluation system administered. The standard gonometer is
the most widely used tool to measure the joint ROM.
Following hand trauma there is frequently an abnormal
accumulation of fluid in interstitial spaces of tissues,
resulting in increased hand size. Edema documentation can
be compiled by measuring the circumference of the edematous part. The manual muscle test, as designed by Lovett and
Martin, is a screeening device that relies on the use of gravity
and resistance to assess muscle strength. The hand is a
complex organ whose function depends on the harmony
between sensory and motor abilities. Sensory testing can
frequently identify sensorineural changes earlier than tradi
tional motor examinations. Dexterity is commonly defined
as skill and ease in using the hands. There are standardized
tests for the assessment of manual dexterity available in
several levels of difficulty. Brand suggests that we attend to
the qualitative information about the patient as well as the
quantifiable data.
John Wells
Visiting Health Professionals
Asheville, NC
Grimby G, Wigerstad-Lossing I: Comparison of High and
Low-Frequency Muscle Stimulators. Archives of Physical
Medicine and Rehabilitation 70, 835-838, November, 1989.
Electrical stimulation of the quadriceps muscle with a
frequency sine wave stimulator (Electro-Stim 180) and a
low-frequency rectangular wave stimulator (Respond II)
was compared in 15 subjects without a history of knee
disorders. Torque output during 30 minutes of maximal
tolerable stimulation was measured, as well as pre and post
stimulation maximal voluntary contractions. Both stimu
lators produced significant torque reduction after stimulation
with no difference between the two. There was no significant
difference in amount of torque produced during stimulation;
however, the E-S 180 showed the larger variability than
with the Respond II. Percieved discomfort was monitored
and there was no difference between the two. In conclusion,
the low-frequency rectangular-pulse stimulator is theoret
ically preferable because of its more constant stimulation
effects and, according to cited literature, less fatiguing
characteristics.
Scott Nier
Valley Hospital Sports Medicine Institute
Ridgewood, NJ

Sachs RA et al.: Patellofemoral Problems after Anterior
Cruciate Ligament Reconstruction. American Journal of
Sports Medicine 17(6): 760-75, 1989.
After a literature review and surgeon questionnaire, a
prospective study was formed to evaluate the patellofemoral
function of 126 patients one year after ACL reconstructive
surgery. The quality of the end result was effected by several
interrelated factors. Mean flexion contracture was 3.3
degrees and was present in 24% of the patients. A negative
correlation between contracture and quadriceps strength
index (strength less than 80% of the normal side) showed
that less strength was seen with a greater degree of
contracture. Sixty-five percent of the patients had quadriceps
weakness at one year postop; 19% of the patients had
patellar irritability and this adversely affected quadriceps,
hamstring and hop indexes as well as correlating positively
with flexion contracture. The additive effect of flexion
contracture and patellar irritability resulted in a greater
decrease in quadriceps strength than either factor alone.
Quadriceps and hamstring strength correlated strongly with
the functional hop distance index. Graft sources were either
hamstring or patellar tendon. Harvesting the semitendinosus and gracillis tendons had no measurable effect on
hamstring strength while the patellar tendon graft source
had a negative and strongly significant influence on quad
riceps strength. Overall, the most prevalent complications
were quadriceps weakness, flexion contracture, and patello
femoral pain. All were strongly interrelated. It was postu
lated that flexion contracture increases patellofemoral
contact forces, leading to patellar irritability. Diminished
quadriceps strength is effected by patellar irritability,
flexion contracture, and patellar graft source. In combina
tion, their effects are additive. The hop index can be a useful
measurement of overall leg strength, particularly quadriceps
strength. It was seen as crucial that a rehabilitative program
places major emphasis on the avoidance of flexion contrac
ture through maintenance of full knee extension.
Scott Nier
Valley Hospital Sports Institute
Ridgewood, NJ
Whitelaw G et al.: Unrecognized Injuries of the Lateral
Ligaments Associated with Lateral Malleolar Fracture of
the Ankle. Journal ofBone and Joint Surgery 1 1 A(9) 13961399, October, 1989.
Lateral ligaments of the ankle impart great stability and
can easily place enough stress on the lateral malleolus to
cause a fracture. It has been assumed that injuries of the
lateral aspect of the ankle will cause either malleolar
fracture or ligamentous tearing, but not both. Four patients
treated with rigid internal fixation for malleolar fracture
who also displayed lateral ligament injury are described.
Preoperatively all were thought to have only the fracture.
All tears were complete and acute. Casting was for six to ten
weeks, weight bearing as tolerated. Results found no
instability in testing or reported by the patients. All resumed
previous employment and level of activity. The talar tilt and
anterior drawer tests is recommended to be performed once
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the internal fixation is in place. Many orthopods treat lateral
ligament tears by casting alone. However, today many
fractures are treated by early range of motion exercise post
operatively versus cast immobilization. It is concluded that
repair of the torn ligaments prolongs the duration of
anesthesia minimally and increases the chances of a stable
ankle markedly.
Scott Nier
Valley Hospital Sports Institute
Ridgewood, NJ
Draper V: Electromyographic Biofeedback and Recovery
of Quadriceps Femoris Muscle Function Following Anterior
Cruciate Reconstruction. Physical Therapy 70(1): 11-17,
January, 1990.
Regaining muscle control and performing muscle strength
ening exercises can be difficult during the early postoper
ative phase as a result of edema, pain, and the diminished
activity of the joint receptors. Disruption of receptor
feedback may impede exercise and the recovery of strength
and joint ROM. The quadriceps femoris typically suffers the
greatest functional loss and two commonly used exercises to
strengthen this group are quad setting and straight leg
raising. However, effective execution of these exercises is
often difficult. Inability to do so may be partially due to the
result of temporary loss or distortion of proprioceptive
feedback as a result of tissue trauma with the anterior
capsular incision used in ACL reconstruction. The purpose
of this study was to apply the principles of feedbackfacilitated muscle re-education and determine what effect
feedback would have on specific exercises. Recovery was
assessed by isometric peak torque at 12 weeks postop and
the number of days between surgery and the recovery of full
active knee extension. All 22 patients had open reconstruc
tion using patellar tendon autograft. Patients in the treatment
group were able to generate a greater percentage of their
"normal" (nonoperative limb) quadriceps peak torque than
the control. Also, the treatment group achieved full active
extension significantly sooner. The results indicate that
biofeedback can be used to increase a patient's awareness,
quadriceps femoris activity, and significantly improves
functional recovery.
Scott Nier
Valley Hospital Sports Institute
Ridgewood, NJ
Jorgenson U: Body load in heel-strike running: The effect of
a firm heel counter. The American Journal of Sports
Medicine IS: 177-181, 1990.
Performance studies have shown that increased shoe sole
cushioning decreased the submaximal vo2 and the maximal
knee flexion velocity immediately following foot contact in
running, indicating a bio-mechanical adaptation of the body
to shoe hardness. The purpose of this study was to
investigate the influence of the combined effect of increased
shock absorption and stability produced by the heel counter
in the running shoe on the muscle load in submaximal
loading. The hypothesis was that the heel counter effect
would decrease the muscle load, thereby reducing the
potential risk for overuse injuries. Eleven symptom-free
heel strike runners were tested on a treadmill. Seven were
elite and four recreational runners. The running protocol

was based upon previous research completed in the area of
running economy. After adjustment each subject ran on the
treadmill under three conditions; 1) barefoot, 2) running
with shoes (all of the same type, each shoe having a wellfitting stiff heel counter with rearfoot stabilizer), and 3) in
identical running shoes without the distal 2cm of the heel
counter. Wilcoxson's test was used for these paired data,
whereas the Mann-Whitney test was used for unpaired data
when the effect of soft heel pads was tested. In the
continuous measurements of approximately 100 running
gait cycles (right steps) per minute, the heel counter effect
produced a decrease of 2.4% in vo2. The g-force was highest
in the barefoot situation, reduced 31% by the running shoe,
but only 12% without the heel counter, revealing a heel
counter effect of 19%. No significant difference in the heel
counter effect was found with respect to vo2 and muscle
activity, between recreational or elite runners. This study
revealed that the muscle load at heel strike is decreased by a
well-fitted rigid heel counter in the shoe. These findings
provide functional evidence for the loading factor in the
pathophysiology of overuse injuries.
Mike Sullivan
Olivet College
Olivet, MI
Strickler T, Malone T, Garrett WE: The effects of passive
warming on muscle injury. The American Journal of Sports
Medicine 18: 141-145, 1990
It has been accepted that a period of warm-up prior to
exercise, often using active muscular contraction followed by
stretching, increases the flexibility of the connective tissue and
thereby decreases the risk of injury to the musculotendinous
structures during exercise. Although it is well accepted that the
musculotendinous tissues do in fact become more flexible after
a period of contraction and stretching, the relative contribution
to this increased flexibility from muscle warming and/or
muscle facilitation-stretching is still in question. The present
study was designed to investigate the effects of passive heating
on the following parameters of the musculotendinous unit:
increase in length to failure, force to failure, energy absorbed to
failure, and site of failure. The tibialis anterior (TA) and
extensor digitorum (EDL) or 10 New Zealand White rabbits
were tested. The muscles of the left hindlimb were warmed in a
35°C saline bath and pulled to failure. The muscles of the right
hindlimb were heated in a 39°C saline bath and pulled to
failure. Statistical analyses of the change in length, maximal
force to failure, and relative energy absorbed to failure were
performed on the left and right leg pairs of both the TA and
EDL muscles using matched pairs Student's t-test to eliminate
interindividual variation. There was a statistically significant
increase in length from the rest before failing in the muscles
warmed to 39°C than those warmed to 35°C. Though force to
failure was greater at 35°C than 39°C, it was significant only for
the EDL. In neither case was the energy absorbtion at the
different temperatures significant. The site of failure for all of
the muscles tested was the area of the musculotendinous
junction. The study concludes that the data show that warm
muscles are more extensible than cold muscles. The increased
extensibility could afford some protection from strain injury for
warmed muscles.
Mike Sullivan
Olivet College
Olivet, MI
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Oesternig LR et al.: Differential responses to proprioceptive
neuromuscular facilitation (PNF) stretch techniques. Medicine
and Science in Sports and Exercise 1:106-111, 1990.
Muscle stretching is a commonly used exercise modality for
injury prevention, warm-up, and conditioning. Passive resistive
(visco-elastic) and active contractile components provide
resistance to muscle stretch, and specific techniques have been
suggested to reduce the magnitude of such restraints. The
purpose of this study was to investigate the effects of sustained
stretch and two modified PNF techniques on hamstring muscle
activation and knee extension ROM in different athletic
populations. Thirty subjects, 16 males and 14 females, aged
18-36 yr., were tested for changes in knee extension under three
types of stretch conditions. The techniques were: one 80 sec trial
of stretch-relax (SR) and five trials each of countr act-relax (CR)
and agonist contract-relax (ACR). The results revealed no
significant condition or group or phase interactions for hamstring
EMG activity or knee joint ROM.
Mike Sullivan
Olivet College
Olivet, MI
Ferrari DA: Capsular ligaments of the shoulder. Anatomical
and functional study of the anterior superior capsule. The
American Journal of Sports Medicine 1:20-24, 1990.
In studies done by DePalma et al. and Mosely and
Overgaard, a posterior approach was used, although in most
surgical procedures on the shoulder an anterior approach is
employed. The intent of this study was to identify the
normal appearance of the capsule when approached from the
anterior direction, and to determine its function. Shoulders

of 50 fresh cadaver specimens with ages ranging from 18 to
80 years were dissected. The superior glenohumeral liga
ment, together with the coracohumeral ligament, middle
glenohumeral ligament, and inferior glenohumeral ligament,
formed a Z pattern that functioned through a range of
abduction, external rotation, and extension. Additionally,
the middle glenohumeral and coracohumeral ligaments
supported the dependent arm. The corahumeral ligament
functioned with the capsule and aided in restraint of
external rotation. The large capsular opening sometimes
seen in shoulder repairs is due to an absent or attenuated
middle glenohumeral ligament.
Mike Sullivan
Olivet College
Olivet, MI
Greene TA, Wight CR: A Comparative Support Evaluation
of Three Ankle Orthoses Before, During, and After Exercise.
Journal of Orthpaedic and Sports Physical Therapy
ll(10):453-466, 1990.
Ankle support appliances have the theoretical aim of
providing external support to the ligamentous structures
without interfering with the normal joint mechanics and
athletic performance. The ultimate objective being preven
tion of medial and lateral ligamentous sprain by restricting
the amount of available inversion and eversion. Three types
of ankle orthoses were tested to determine differences in
relative support in restricting ankle inversion-eversion
range of motion (ROM) before, during and after a 90
minute softball practice session. Also base running ability
was assessed. Twelve female subjects (24 ankles) without
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published in
SPORTSMEDICINE UPDATE,
74% of trainers surveyed felt
ankle braces would aid in the
reduction of joint sprains. The
majority of trainers specified
Swede-0-Universal.

Ankle braces are
comfortable, easy to
use and economical!

Swede-0-Universal ankle braces are:
• Comfortable and easy to use.
• Self-applied, assuring proper fit
every time.
• Reusable.
• Economical. Tape will cost about
$400,... (not including the athletic
trainer's time). Swede-0-Universal
ankle braces would cost about $40
for the same athlete over the same
period of time.

SWEDE-0-UNIVERSAC
North Branch, MN 55056
800-525-9339
©1989 Swede-0-Universal. All rights reserved.

No Serious Ankle Injuries in Five Years!
Athletes in Action head
basketball trainer reports
that they have had no
second degree sprains in
the five years they've used
Swede-0-Universal ankle
braces.

Can be used by all athletes in all sports!

Swede-0-Universal ankle braces are available in seven (7) sizes (xxs to xxl) and
two styles (padded tongue or new knit-tongue) and can be used by all athletes in
all sports!
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Performance products from Gatorade
The new Catorade Sports Per
formance System provides three
scientifically-formulated training
table products for your athletes.
Developed by sports scientists
and nutritionists, Gatorade,
GatorLode and GatorPro offer a
variety of benefits to help your
athletes achieve peak perform
ance during training and compe
tition.
The recommended usage of
Gatorade Sports Performance products.

nni
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Replaces fluids, carbohy[ drates and electrolytes
| to improve performance
High in carbohydrates
for greater endurance.
Balanced supplement
for better nutrition.

L/U!in£

Recommended consumption 1-3 hours
before activity: 12 ounces GatorLode;
8 ounces GatorPro.

Gatorade and Performance
Gatorade® Thirst Quencher is for
mulated to provide fluids, plus
the carbohydrates and elec
trolytes athletes' bodies need
during intense exercise. Con
suming carbohydrates during
physical activity helps athletes
work longer and harder (1). The
carbohydrates in Gatorade are as
effective as glucose polymers (2),
and help improve performance
by maintaining blood glucose, an
important source of energy dur
ing exercise. Gatorade is
absorbed as quickly as water (3),
rapidly replacing fluids and elec
trolytes needed to help minimize
dehydration
II
I
and its harmful
effects on heart
rate, sweat rate,
body tempera
ture, and blood
volume (4).

GatorLode and Endurance
GatorLode® Drink Mix provides
the carbohydrate energy your
athletes need for endurance in
training and competition. The
major source of energy during
intense exercise is muscle glycogen (5). A high-carbohydrate diet
can significantly increase stores
of muscle glycogen (1, 5), and is
particularly effective in the two to
three days prior to an athletic
event. And muscle glycogen
restoration is enhanced when
carbohydrates are consumed in
the thirty minutes following
intense activity (6). Included dur
ing or between meals, GatorLode
is a convenient, concentrated
source of carbohydrates. A sug
gested daily intake of three greattasting, 12-ounce servings of
GatorLode provides your athletes
with the carbohy- «••—•••*
drate equivalent
^^**^
of two plates of
if~pasta, plus four
\
baked potatoes,
j
plus four slices of *
bread.

GatorPro and Nutrition
GatorPro® Sports Nutrition Sup
plement helps ensure that your
athletes maintain a balanced diet.
Because a training athlete's diet
can be difficult to manage, GatorPro provides a balanced formula
of nutrients that makes an excel
lent snack or supplement at
mealtime. GatorPro is fortified
with 22 vitamins and minerals,
including B-vitamins, calcium,
and iron, which are particularly
important to athletes. GatorPro
provides your athletes with car
bohydrates for their working
muscles, and high-quality protein
for muscle growth and develop-

ment (7). Those athletes who may
need to lose body fat can replace
some of the high-fat, high-calorie
foods in their diets with GatorPro. And others can increase or
maintain body weight by increas
ing caloric intake
with the help of
GatorPro. There
are three greattasting GatorPro
flavors: choco,
late, strawberry,
and vanilla.
A
The Science of Gatorade is the
Sports Performance System, for
mulated for serious athletes. Ask
your local team dealer for
Gatorade, GatorLode and GatorPro or call 1-800-634-5086. For
more information, write to
"The Science of Gatorade,"
847 W. Jackson, 5th floor, Attn:
Dept. 60, Chicago, Illinois 60607
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history of ankle or foot injuries were used and randomly
divided into three equal groups using either the Air-Stirrup
Ankle Training Brace, the Ankle Ligament Protector
(ALP), or the Swede-O ankle brace. All used the same low
top athletic cleats. The ALP was secured at the rear foot by
elastic tape. Initial application found all three effectively
restricted inversion-eversion ROM with both the AirStirrup and ALP significantly greater than the Swede-O.
During and post exercise analysis of ROM restriction as
compared to initial measures found the ALP and AirStirrup to be more favorable than the Swede-O. The mean
restriction of ROM for the Swede-O was only 35% of initial
restriction while the losses for the Air-Stirrup and ALP were
12% and 8% respectively. The semi-rigid design of the AirStirrup and ALP suggest that in theory, these devices might
be more effective than orthoses made of fabric because of
their nondeforming material, and therefore might be able to
resist more favorably the stresses associated with athletic
participation. However, both semirigid orthoses did dem
onstrate some degree of loosening during the exercises
session. It should be noted that the subjects were instructed
not to retighten any of the velcro or laces during the course
of the exercise session, Base running ability found the ALP
and the Swede-O superior to the Air-Stirrup, with brace
design concluded to be the greatest influence. A short
ranking questionnaire on perceived stability, comfort and
least interference with athletic performance determined the
ALP as preferred first in all three areas, with Swede-O
second and the Air-Stirrup third.
Scott Nier
Valley Hospital Sports Institute
Ridgewood, NJ

Lentell GL, Katzman LL, Walters MR: The Relationship
between Muscle Function and Ankle Stability. Journal of
Othopaedic and Sports Physical Therapy 11(12): 605-611,
1990.
Three factors have been suggested as the cause of chronic
ankle instability. Loss of ligamentous integrity causes an
anatomical instability while peroneal weakness by manual
testing has been reported in functionally unstable ankles.
Proprioceptive deficits caused by scarring of the capsular
and ligamentous structures has been documented in func
tionally unstable ankles. Thirty-three subjects meeting
criteria for unilateral, chronic ankle instability, based on
history and reported functional instability, were tested using
a modified Romberg test. This was followed by objective
isokinetic and isometric testing of inversion and eversion.
No weakness of the evertors or inverters were associated
with chronic instability of the ankle. Balance assymetries
were observed between the involved and uninvolved lower
extremities in 55% of the subjects. In these instances, the
balance deficit was found in the limb of the involved ankle
(94%). Proprioceptive deficits appear to occur independent
of muscle weakness in the functionally unstable ankle, as of
the four subjects with demonstrated weakness only one had
balance assymetries between the involved and uninvolved
ankle. There appears to be a greater need for retraining of
proprioceptive capabilities than muscle strengthening at the
ankle joint.
Scott Nier
Valley Hospital Sports Institute
Ridgewood, NJ
©
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Professional Contoured Body Cushion

TM

BECOMING STANDARD EQUIPMENT IN ATHLETICS

For Treatments:
ICE • MUSCLE STIM • ULTRASOUND
OPENS AND RELEASES THE SPINE
"Easy to take on the road and great in the training room... a must for
Phil Pifer, Head Athletic Trainer, So. OR State
low back injury."
United States Swim Team

"Excellent prone positioning... more efficient use of treatment time...
provides a comfortable and therapeutic environment for administering
Benny Vaughn, A.T.C., University of Florida
treatments on the road."
FOR MORE INFORMATION
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1-800-448-2400

Cordura Travel Bag

BODY SUPPORT SYSTEMS
P.O. Box 337 • Ashland, OR 97520

Medi-Rip:

The THathlete.

Tapes, Bandages and Wraps.

What makes Medi-Rip the most
versatile and comfortable
self-adherent bandage?
• It's strong and elastic for high
performance and durability, whether
it's used as a tape, bandage or wrap.
• Medi-Rip is 99% cotton, so it's porous
and absorbent, which lets it breathe to
keep you comfortable.
• It conforms to the toughest body
/
contours, yet guarantees the highest
degree of comfort and wearability.
• Medi-Rip sticks to itself, not to
skin, hair or costly equipment,
and it won't slip. Perfect for
support or compression.
• Medi-Rip^ smooth, even
unwind and tearability are
sure to save you time,
energy, and dollars.

as a wrap. Medi-Rip sticks
to itself, so it holds securely with
out damaging expensive pads,
braces, ice packs or clothing.

Use it as a tape. Medi-Rip
doesn't need underwrap ...
stays secure, even when wet.

X.

Use it as a bandage.
Medi-Rip provides non-slip
support and compression,
even during the most
strenuous exercise.
ITS A PRODUCT FOR ALL SEASONS, AND ALL REASONS.
MEDI-RIP... THE MOST VERSATILE PERFORMER.

coNco
MEDICAL COMPANY
380 Horace Street
Bridgeport, CT 06610
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Guide to Contributors
(Revised September 1990)

Athletic Training, The Journal of the National Athletic
Trainers Association (NATA), Inc., welcomes the sub
mission of manuscripts which may be of interest to
persons engaged in or concerned with the progress of the
athletic training profession (athletic injury prevention,
evaluation, management, and rehabilitation; administra
tion of athletic training facilities and programs; and
counseling and educating athletes concerning health
care). Manuscripts should conform to the following:
SUBMISSION POLICIES
1. Submit one original and three copies of the entire
manuscript (including photographs, artwork, and tables)
to the editor.
2. We accept manuscripts for review with the under
standing that they are original, have been submitted solely
to Athletic Training, and are not under simultaneous
review by any other publication. All manuscripts must be
accompanied by a letter, signed by each author, containing
the following statements. Manuscripts which are not
accompanied by such a letter will not be reviewed.
"This manuscript contains original unpublished mater
ial that has been submitted solely to Athletic Training, is
not under simultaneous review by any other publication,
and will not be submitted elsewhere until after a decision
has been made concerning its suitability for publication
by Athletic Training. In consideration of the NATA
taking action in reviewing and editing my (our) submis
sion, the author(s) undersigned hereby transfers, assigns
or otherwise conveys all copyright ownership to the
NATA, in the event that such work is published by the
NATA."
3. Materials taken from other sources, including text,
illustrations, or tables, must be accompanied by a written
statement giving Athletic Training permission to repro
duce the material. Photographs of individuals must be
accompanied by a signed photograph release form.
Accepted manuscripts become the property of The
National Athletic Trainers Association, Inc.
4. Athletic Training utilizes a double blind review
process. Authors should take care that they are not
identified in any way except on the title page.
5. Manuscripts are reviewed and edited to improve
the effectiveness of communication between the author
and the readers, and to assist the author in a presentation
compatible with the accepted style of Athletic Training.
The author agrees to accept any minor corrections of the
manuscript made by the editor.
6. Published manuscripts and accompanying artwork
cannot be returned. Unused manuscripts will be returned
when submitted with a stamped, self-addressed envelope.
STYLE POLICIES
7. See Day (Reference b in # 19 below) for elaboration
of the following points.
8. Personal pronouns (I, we) and the active voice are
preferred. Use the third person for describing what
happened, "I" or "we" (if more than one author) for
describing what you did, and "you" or the imperative for
instructions.
9. Each page must be typewritten on one side of 8% x
11 inch plain paper, double spaced, with a one and onehalf inch left margin and one inch margins elsewhere. Do
not right justify pages.
10. Manuscripts should contain the following, organized
in the order listed, with each section beginning on a
separate page:
a. Title page
b. Acknowledgements
c. Abstract (first numbered page)
d. Text (body of manuscript)
e. References
f. Tables - each on a separate page
g. Legends to illustrations
h. Illustrations - each on a separate page
11. Begin numbering the pages of your manuscript with
the abstract page as #1 and consecutively number all
successive pages.
12. Titles should be brief within descriptive limits (a 16
word maximum is recommended). The name of the
disability treated should be included in the title if it is the
relevant factor; if the technique or type of treatment used
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is the principle reason for the report, this should be in the
title. Often both should appear.
13. The title page should also include the names, titles,
and affiliations of each author, and the name, address, and
phone number of the author with whom correspondence
is to be directed.
14. A comprehensive abstract of 75 to 200 words must
accompany all manuscripts except Tips From the Field.
Number this page one, type the complete title (but not the
author's name(s)) on the top, skip two lines and begin the
abstract. It should be a single paragraph and succinctly
summarize the major intent of the manuscript, the major
points of the body, and the authors summary and/or
conclusions. It is unacceptable to state in the abstract
words to the effect of "the significance of the information
is discussed in the article". Also, do not confuse the
abstract with the introduction.
15. Begin the text of the manuscript with an introduc
tory paragraph or two in which the purpose or hypothesis
of the article is clearly developed and stated. It should tell
why the study needed to be done or the article written,
and culminate with a statement of the problem (or contro
versy). Highlights of the most prominent works of others
as related to the subject at hand is often appropriate for
the introduction, but a detailed review of the literature
should be reserved for the discussion section. In this brief
(1-2 paragraphs) review of the literature, identify and
develop the magnitude and significance of the controversy.
This is often done by pointing out differences between
others' results, conclusions, and/or opinions. Remember,
the introduction is not the place for great detail; state the
facts in brief specific statements and reference them. The
detail belongs in the discussion. Also, an overview of the
manuscript is part of the abstract, not the introduction.
16. The body or main part of the manuscript varies
according to the type of article (examples follow).
Regardless of the type of article, however, the body
should include a discussion section in which the im
portance of the material presented is discussed and related
to other pertinent literature. Liberal use of headings and
subheadings; charts, graphs and figures is recommended,
a. The body of an experimental report consists of
a methodology section, a presentation of the results,
and a discussion of the results. The methodology
section should contain sufficient detail concerning
the methods, procedures, and apparatus employed
that others can reproduce the results. The results
should be summarized using descriptive and infer
ential statistics and a few well planned and carefully
constructed illustrations.
b. The body of a review of the literature article
should be organized into subsections in which
related thoughts of others are presented, summar
ized, and referenced. Each subsection should have a
heading and brief summary, possibly one sentence.
Sections must be arranged so they progressively
focus on the problem or question posed in the
introduction.
c. The body of a Case Study should include the
following components: personal data (age, sex,
race, marital status, and occupation when relevant
— but not name), chief complaint, history of
present complaint (including symptoms), resulting
or physical examination (example: "Physical find
ings relevant to the rehabilitation program were..."),
medical history (surgery, laboratory, exam, etc.),
diagnosis, treatment and clinical course (rehabil
itation until and after return to competition, criteria
for return to competition, and deviation from the
expected (what makes this case unique). NOTE: It
is mandatory that Athletic Training receive, along
with the submitted manuscript, a signed release
form by the individual being discussed in the Case
Study. Case Studies cannot be reviewed if the
release is not included.
d. The body of a technique article should include
both the "how" and "why" of the technique: a
step-by-step explanation of how to perform the
technique supplemented by photographs or illus
trations and why the technique should be used. The
discussion of "why" should review similar tech

niques, point out how the new technique differs,
and the advantages and disadvantages of the tech
nique in comparison to the other techniques,
e. A Tip From the Field is similar to a technique
article but much shorter. The tip should be presented
and its significance briefly discussed and related to
other similar techniques.
17. The manuscript should not have a separate summary
section - the abstract serves as a summary. It is appropriate,
however, to tie the article together with a summary
paragraph or list of conclusions at the end of the
discussion section.
18. Citations in the text of the manuscript take the form
of a number in parentheses, (7), directly after the
reference or name of author being cited, indicating the
number assigned to the citation. References should be
used liberally. It is unethical to present others' ideas as
your own, but also, readers who desire further information
on the topic should be able to benefit from your
scholarship.
19. The Reference page(s) accompanying a manuscript
should list authors numerically and in alphabetical order
and should be in the following form: a) articles: author(s)
(list all) with family names then initials, title of article,
journal title with abbreviations as per Index Medicus
(underlined), volume, inclusive pages, year; b) books:
author(s), title of book (underlined) publisher, city and
state of publication, year, inclusive pages of citation.
Examples of references to a journal, book, chapter in an
edited book, and presentation at a meeting are illustrated
below.
a. Knight K: Tips for scientific/medical writers.
Athletic Training 25(1):47-50,1990.
b. Day RA: How to Write and Publish a Scientific
Paper. 3rd Ed. Phoenix: Oryx Press, 1988.
c. Albohm M: Common injuries in women's
volleyball. In Scriber K, Burke EJ (eds): Relevant
Topics in Athletic Training. Ithaca NY: Monument
Publications, 1978, pp.79-81.
d. Behnke R: Licensure for athletic trainers: prob
lems and solutions. Presented at the 29th Annual
Meeting and Clinical Symposium of the National
Athletic Trainers Association. Las Vegas, Nev.,
June 15, 1978.
20. Photographs should be glossy black and white
prints. Graphs, charts, or figures should be of good quality
and clearly presented on white paper with black ink in a
form which will be legible if reduced for publication.
Tables must be typed, not handwritten. Photographs
cannot be returned if the manuscript is published. Please
refrain from putting paper clips on, or writing on the back
of photographs.
All artwork to be reproduced should be submitted as
black and white line art, with a Rapidograph, a velox slat,
or PMT process. Tonal values, shading, washes, Zip-a
tone - type screens effects, etc., are not to be used. All
artwork to be reproduced in black plus a second (or more
colors) should be submitted as black and white line art
(see above paragraph), with an Amberlith or similar-type
overlay employed for each area of additional color(s).
Also, all areas of tonal value, shading, washes, etc., should
be supplied on a separate clear or frosted acetate or
Amberlith overlay. In addition, all areas to be screened (a
percent or tint of black or color) should be supplied on an
Amberlith overlay.
Send manuscripts, Case Studies, and Tips From the
Field to:
Ken Knight, Editor
Physical Education Department
Indiana State University
Terre Haute, IN 47809
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~ BEAT THE HEAT!

SLO-SALT®-Kand FOSFREE® tablets,
insure physiologically balanced elec
trolyte levels. FOSFREE® stops leg
and major muscle cramping in cramp
prone athletes. FOSFREE® also
provides a comprehensive vitamin
format. FOSFREE® tablets used
one hour before practice and
game time help prevent most
troublesome leg and muscle
cramps. SLO-SALT®-K is the
irst line of defense against heat"
atigue, and hot weather loss of performance.
SLO-SALT®-K releases potassium, sodi
um, and chloride slowly, over a 3 to 4
hour period, which means
continuous replacement of
electrolytes. SLO-SALT®-K
and FOSFREE® provide
total coverage in your
athletes.
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Our form fosters function
Air-Stirrup® Ankle Brace has made
functional management practical
"[The Air-Stirrup* Ankle Brace] has revolutionized
the quality of non-operative care of lateral ligament
ankle injuries."] Here's how. Anatomic design of the
contoured, molded plastic shells provides stability and
fits a wide range of sizes. Inflated aircells offer comfort
and graduated compression with its therapeutic bene
fits. Worn with a laced shoe, the Air-Stirrup restricts
inversion/eversion23'4 permits normal flexion and pro
vides "guided mobilization."5

The Function

Pre-inflated primary
compartment, with
self-sealing valve,
allows you to attain
\
a comfortable,
\
custom-fit.

Distal compartment
\
is permanently
inflated to provide
malleolar cushion,
higher distal pressure
and graduated
compression.
The Air-Stirrup resists inversion/eversion, yet normal flexion is
virtually unrestricted.
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Weight bearing and
muscle contraction dur
ing walking causes aircell pressure to rhythmi
cally pulsate. This
massaging compression
is believed to reduce
swelling'-2-5-6'7 and
enhance comfort, mobil
ity and healing.
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International Games
USOC Sports Medicine Volunteer Program
Olympic Training Center (OTC)
Selection Procedures
Preface:
Volunteer physicians and athletic trainers complement
USOC's core medical staff to provide the services to attend
effectively to the hundreds of athletes from any of the 38
Olympic and Pan American Sports registered daily at the
Olympic Training Centers at Colorado Springs and Lake
Placid. These physicians and athletic trainers must be
experienced, dedicated, and able to spend two weeks at an
OTC for room, board, the experience, and possible oppor

tunity for further service at a National Sports Festival or
World University Games. From these competitions, the
medical staff for the U.S. Pan Am and Olympic Teams are
selected.
The number of applications for such services exceeds
USOC's opportunity to utilize all the volunteers in any
given time frame. Therefore, the following criteria are
utilized to fairly place each applicant in numerical order for
consideration. NGB experience will be given priority
consideration in the coming year.
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Criteria Considerations:
1. Physician applicants must possess a current active
medical license.
2. Applicants must be available for a continuous two week
assignment.
3. Applicants must demonstrate service during the immed
iate past five years as a varsity team physician or certified
athletic trainer with on-the-court/field medical man
agement responsibilities, not merely as a consultant or an
athletic therapist.
4. All applicants must be U.S. citizens.
Process:
1. When all required materials (application, information
form, and curriculum vitae) are received, the application
will be dated and placed in the numerical order of their
arrival for an OTC volunteer assignment. All candidates'
licensure will be screened by the USOC Sports Medicine
Staff to determine compliance with temporary licensure
requirements in Colorado and New York.
2. Whenever possible two physicians, one representing
orthopedics and the second the primary and subspecialty areas of medicine, will be appointed for
concurrent duty to provide the strongest medical base to
accommodate the various teams in residence.
3. Selected practitioners who for legitimate reasons must
reject assignments can be returned to the active file for
consideration the following year at their request. This is a
one time allowance.
4. The program steps are as follows:
No. 1 Two weeks (14 consecutive days) in the OTC
program, (board and room and room only pro
vided by USOC)

l
Journa
Labels for mailing the Journal are produced at National

Headquarters in Dallas from the membership roster main
tained and updated by the Membership Office. NATA
members who do not receive a Journal should contact the
Membership Office to check on their address of record. If an
address change was made just prior to a Journal being
mailed, it's possible that the change did not get to the
Membership Office in time to have a correct label produced.
If the member did not authorize Second Class mail
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No. 2 Appointment, at USOC's invitation, to a National
Sports Festival or World University Games.
(This may require 2-3 weeks of service with
transportation, board and room provided by the
USOC.)
No. 3 Appointment, at USOC's invitation, to either a
Pan American Games, Winter Olympic Games,
or Summer Olympic Games. (This may require
three to nine weeks of service with transportation,
board and room provided by the USOC.)
Evaluations are made at each program level by medical,
administrative and NGB staffs to determine medical skills,
rapport with athletes, cooperation with rules and policies of
the Sports Medicine Council and demeanor with sports and
administrative officials. This is to insure selection of the
most compatible future medical team.
5. A volunteer may request requalification in the next
following quadrennium if there is need as determined by
the Sports Medicine Division, except for those who had
been appointed to any of the four major Games in the
preceding quadrennium. The USOC will reserve the
right to return, however, one veteran M.D. and one
veteran athletic trainer, if necessary, for program con
tinuity.
6. Applicants who have met selection criteria may reapply
anytime after qualification criteria have been satisfied.
This system has proven to be a fair and effective method to
provide the USOC and National Governing Bodies with
qualified medical volunteers.

forwarding with the post office, then that issue was probably
thrown away when received at the post office. After a
member has checked with the Membership Office at
National Headquarters and determined that the address
change was not received in time for a correct label to be
produced, hence an issue was missed, then the member can
purchase the back issue from the Journal office as long as
the supply lasts.

Research and Injury
NATA Board of Directors Announces
the Membership Grants Program
At the recent NATA National Convention in Indianapolis,
the Board of Directors established the NATA Membership
Grants Program. This program provides for the competitive
application for research award by individuals who require
financial assistance to complete specific research projects.
The Research and Injury Committee has been given the
primary responsibility for the supervision of this program.
The grant application materials, review guidelines and
application deadlines have been established, and as of July
15,1990 this program began its first cycle of accepting grant
applications. The deadline for the grant applications is
October 1, 1990 for the first review cycle and February 1,
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1991 for the second cycle. Because we are a new program
with limited resources, please limit your budget requests to
$5000 or less. Over the coming years, more resources will
be available.
The NATA Research and Injury Committee, in cooper
ation with the Professional Education and Journal com
mittees, is proud to have the opportunity to offer this much
needed program. Anyone who is interested in applying can
obtain the necessary application forms from the NATA
office in Dallas. Since this is the first cycle of this program,
the amount and number of grants to be awarded will be
controlled by the available resources. In order to make it

With every puff, your health could be going up in smoke.
If you'd like to kick the habit but you need help, call your local
American Cancer Society office.
It could be the first step to quitting for life.
AMERICAN
.SOCIETY®

possible for your application to receive a thorough review, it
is important that you follow the application materials as
closely as possible.
The NATA is happy to provide this program to encourage
quality research for the profession of athletic training. The
future of our profession rests, in part, with the on-going
development of the science of athletic training through
professional research and education. We encourage you to
participate in this vital program and we look forward to
being able to support your work. If you have any questions
regarding the programs, please do not hesitate to contact Dr.
John W. Powell, Chairman of Research and Injury Com
mittee, or Dr. Rod Walters, Subcommittee Chairman of
Membership Grants.

Membership Grants Program
Review Panels
In order to insure the success of this program, there must
be a strong program of review by professionals in the area of
sports medicine These review panels will be made up of
athletic trainers as well as recognized professionals from
specific disciplines associated with sports medicine. To this
end, we are asking for volunteers who would be willing to sit
on review panels. If you or your colleagues at your
institutions would like to participate, please submit a letter
requesting to be considered for appointment along with a
copy of your professional vitae. If you have any questions
concerning qualifications, please contact the Chairman of
the Research and Injury Committee. ©

Accept no other
Enhance your therapy's results
with Flex-all 454"

Plan Ahead for New Orleans!
NATA Annual Meeting
June 9 -12,1991
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Since 1987, Flex-all 454® has
been used to treat the greatest ama
teur and professional ath
letes in the world. From
the Seoul Olympics to the
Super Bowl, the NCAA
Final Four to the NBA
Finals, the World Series to
the Stanley Cup, Flex-all
has been there. These ath
letes, their coaches and
their trainers know what it is like to
play hurt and they have come to
depend on Flex-all to help them per
form at their best.
Now you can treat your athletes
with the external pain reliever pre
ferred by more top trainers than any
other. The topical analgesic Joe
Namath calls a winner, Flex-all 454.
Athletes prefer Flex-all's cool,
deep-penetrating action as it soothes
sore muscles and stiff joints. Flex-all's
unique formula of menthol
in an aloe vera base is

greaseless, won't stain uniforms and
has a pleasant vanishing scent.
Health professionals and
coaches prefer Flex-all's ver
satility. Although it can be
used with heat and warm
whirlpools, Flex-all is prob
ably most effective when
used in conjunction with ice.
Flex-all is also excellent as
a lotion in soft tissue work
and as an ultrasound coupler.
Flex-all is available at a
lower price this year so
everyone can specify a win
ner. Stock your training room
with Flex-all 454. Contact
your supplier today or call
us at 800/527-4923 or
602/258-2429.
Ari-Med Pharmaceuticals,
1700 North Seventh Avenue,
Suite 152, Phoenix, Arizona
85007 USA
Please reod end folio* msfru

CALL FOR ABSTRACTS - NATA FREE COMMUNICATION
1991 NATIONAL ATHLETIC TRAINERS' ASSOCIATION ANNUAL MEETING - NEW ORLEANS
(DEADLINE: JANUARY 15, 1991)
INSTRUCTIONS FOR SUBMISSION OF FREE COMMUNICATION ABSTRACT

DIRECTIONS: Please read all instructions before preparing this abstract. Members may submit more than one abstract, but no member will
present more than one. Abstracts will undergo a blind review. Mail this original, two photocopies of the original, and ten (10) blind photocopies
showing no information about authors, address or grant information. Submit the abstract in the format described by the following directions:
1) Type title of paper or project in all capital letters, flush left.
2) Indent 3 spaces on a new line and type the name of all authors, with the author that will make the presentation listed first. Type last
name then initials (without periods) followed by comma; continue with other authors, if any, ending with a colon.
3) Indicate presenting author's affiliation on the same line following authors.
4) Double space and begin typing text of paper flush in a single paragraph with no indentations. Do not justify right margin.
5) Your abstract should be informative and should contain a sentence stating the specific objective of the project; a brief statement of
methods; summary of results/implementations; and a statement of conclusions/recommendations.
6) Abstract must be typed or word-processed using a letter quality printer. Abstracts submitted in dot matrix format will not be accepted.
With your submission of this application, you are confirming that you will present at the National Convention in New Orleans should your abstract
be accepted. You will receive 1.0 CEUs (Category F) for your presentation in New Orleans. You will not be awarded any CEUs for your abstract
publication until you present such at the National Convention.

MAILING ADDRESS OF PRESENTING AUTHOR: (Please type. Providefull name ratherthan initials.
Name:
___________________
Address ___________________
Zip
State:
City:
___________________
PRESENTATION PREFERENCE (Check one only):
.Poster Presentation
_Oral Presentation
.Indifferent
IF YOUR FIRST CHOICE IS UNAVAILABLE, YOU WILL (Check one only):
___Accept the alternative
___Withdraw the abstract

MAIL TO: Russ Cagle, ATC
NATA Research and
Injury Committee Free Communications
Willamette University
Athletic Department
Salem, OR 97301
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MULTIAXIAL®...UNCOMPLICATED REHAB
The Multiaxial® Ankle & Shoulder Exercisers, work stations that provide progres
sive resistance through a full range of motion in all planes simultaneously.
•
•
•
•

EASY SET UP
ADJUSTABLE RESISTANCE
UNIVERSAL MOVEMENT
WELL BUILT

•
•
•
•

QUICK
CALIBRATED
FUNCTIONAL PNF
LONG LASTING

NO ATTACHMENTS
SMOOTH ACTION
GREAT RESULTS
EASY MAINTENANCE

The Multiaxial® Ankle & Shoulder Exercisers save time, space, and wear and tear on your isokinetic
equipment while offering your patient the very best in therapeutic exercise at a reasonable cost.

The Multiaxial®
Shoulder Exerciser

The Multiaxial® Ankle Exerciser

Our original unit which has evolved to perfection (updates
Designed on the success \ available on older models) and technology of the
Exercise chart includes 15 comprehensive patterns.
Multiaxial® Ankle Exerciser
\ Balanced, biomechanical compartment loading.
over the last nine years.

Transfers your treatment table \ FullV stabilized by your treatment table,
into a ready-to-use rehabilitation
station for the shotlder.
Use either standing or supine.
Exercise chart includes 20 comprehen
sive patterns with five different full-spec
trum rotator cuff patterns.
Unit removes easily from table.
Telescopic shaft allfws for safe use in confined
—:————

«^^^

\ for more detailed information on these
plus the
MULTIAXIAL® PROGRESSIVE
BALANCE BOARD
A single Board system that maxi
mizes balance and proprioception, coordination and reac
tion speed, while simultane
ously preventing unwanted
biomechanics.

Please Contact:
Multiaxial, Inc.
P.O. Box 404
Lincoln, R.I. 02865
(401) 334-3232
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Potpourri
Dennis Aten, ATC, RPT, MS

Many With Tourette Are Good Athletes
RT. Bulletin
Athletics is prescribed for people with Tourette syndrome,
the neurological muscle disorder manifested by uncontroll
able muscle tics and sounds.
Among the 100,000 Americans who have this mysterious
affliction are Jim Eisenreich, an outfielder for the Kansas
City Royals, and former Louisiana State basketball star
Chris Jackson.
Thomas Hyde, MD, director of the Tourette Study
Section at the National Institute of Mental Health in
Washington, said most of his patients are functional
athletes.
"I've seen some cases that are quite severe, but the kids
play soccer and all types of sports," Dr. Hyde told the
Washington Times. "In some cases, the activity can actually
suppress the involuntary tics."
Most patients develop Tourette syndrome between the
ages of 5 and 15. Tics include eyeblinking and shoulder
twitches. Noises include peeping and barking. Severe cases
may include compulsive swearing.
The cause of Tourette syndrome is unknown, but phys
icians believe it stems from a defective gene interfering with
the release of the neurotransmitter dopamine, which helps
in motor control. Most cases can be controlled with drugs.

Eating Before Exercise
Running and Fitnews
There's no single right way to ensure best performance,
according to Nancy Clark, M.S., R.D.. She suggests you
experiment to find out what's best for you.
Clark adds that runners, whose bodies jostle up and
down, tend to have more stomach distress than other
athletes. Here are her suggestions for sound sports nutrition.
1. Eat high-carbohydrate meals every day to fuel your
muscles for action. If you eat an hour before exercise it
won't help your muscles, but it keeps you from feeling
hungry.
2. High-starch, low-fat foods like bread, English muffins,
bagels, and pasta digest readily and help to keep your blood
sugar stable. High-fat protein foods such as cheese, red
meat, and peanut butter take longer to digest and can leave
you feeling sluggish, so eat them in small amounts.
3. Avoid sugary foods such as soft drinks, candy and lots
of fruit juice just before exercise. They give you a quick
sugar boost, but may rebound to give you a sugar low when
you begin your workout.
4. Allow time for digestion. This can vary from as little as
an hour or two for liquids or a snack, but as long as three or
four hours for a regular meal.
5. Allow more time before intense exercise compared to a
low-level effort. During hard workouts your muscles need
more blood so your stomach will get less, and this will slow
digestion.
6. Liquids leave your stomach faster than solids. Yet too
much liquid may slosh in your stomach or make you feel

nauseated. Try out liquids during training.
8. If there's a special food that you think contributes to
your performance, pack it along when you travel. Don't risk
being unable to find it when you arrive.
9. Eat familiar foods before competition. Do all your
your performance, pack it along when you travel. Don't risk
being unable to find it when you arrive.
9. Eat familiar foods before competition. Do all you
experiments with special foods during your training.
10. Always drink plenty of fluids; don't wait until the day
of an event. If there is an unfamiliar sports drink, stick to
water and try the new item some other time.
(Nancy dark's Sports Nutrition Guidebook, Leisure Press,
Champaign, IL, 1990,324pp.,$12.95.)

Athletes, Food and Nutrition
Sports Nutrition from a Sports Medicine Physician

Food and Nutrition News
Athletic Individuals who have specific nutritional needs
are counseled in terms of eight basic food-nutrient groups.
Muscle glycogen, the major source of energy for muscles
and aerobic activity, comes primarily through dietary
emphasis of complex carbohydrates. Protein is not a major
energy source for athletes. Enough can be consumed in their
everyday diet. To "reload" muscles, simple sugars ingested
immediately after exercise increase the rate of glycogen
synthesis by 300%. Fat is limited to control caloric intake in
weight loss programs for athletes and should be avoided in
pre-game meals.
Food, not supplements, should be the major source of
vitamins. Iron and calcium are the minerals of greatest
concern in an athlete's diet. Most athletes are best off
choosing nutrient dense high-fiber foods. Water is the most
important of all nutrient requirements in sports nutrition.
Alvin R. Loosli, M.D.
Center for Sports Medicine
St. Francis Memorial Hospital
San Francisco, CA 94109

Predictors of Adherence in the
Rehabilitation of Athletic Injuries:
An Application of Personal
Investment Theory
Sport and Exercise Psychology
This study examined the relationship between the three
facets of subjective meaning — personal incentives, sense of
self, and perceived behavioral options — and adherence
behaviors in the athletic injury rehabilitation setting. Sub
jects were 40 intercollegiate athletes who had sustained a
sport related injury; all completed a questionnaire assessing
the three components of meaning specific to sport and
injury rehabilitation. Adherence was defined as a composite
of attendance at the prescribed sessions, degree of comple
tion of the prescribed exercise protocol, and the athlete's
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intensity of effort exerted in performing the prescribed
exercise. Multiple-regression analyses indicated that each
dimension significantly predicted adherence behaviors.
Athletes who demonstrated greater adherence believed in
the efficacy of the treatment, perceived more social support
for their rehabilitation, were more goal directed or selfmotivated, and placed more emphasis on mastery or taskinvolved goals in sport.
Joan L. Duda
Alison E. Smart
Marlene K. Tappe
Purdue University

Lyme Disease
Michigan State University News Tip
The bad news is more cases of Lyme disease are being
reported. The good news is it's getting easier to treat, if
diagnosed in its early stages. MSU veterinary parasitologist
Ann Donoghue says she's confident that as we learn more
about the disease, the less worry there will be. "Now that we
know how to diagnose it, it's not that huge of a concern,"
she says, since it's easily treated with antibiotics. Spread by
ticks, Lyme disease is characterized by a red rash and flulike symptoms. Contact Donoghue at (517)353-4850.

Noise: Can You Tune It Out?
Media Update
About 11 million Americans are exposed to potentially
hazardous noise levels on the job, according to the Envir
onmental Protection Agency. (Potentially hazardous noise
levels are defined as noise levels of 85 decibles or above,
averaged over the work day.)
- About 25 percent of the work-force in the following
employment areas is exposed to potentially hazardous noise
levels: agriculture, mining, construction, manufacturing and
utilities, transportation and military.
- About 25 percent of those 55 years of age or older who
have been exposed during their working years to a daily
average noise level of about 90 decibles have developed
some hearing loss. At least one million workers in manufac
turing have work-related hearing loss. An estimated $800
million was paid in Workers' Compensation between 197787 for hearing loss due to noise exposure on the job.
- Some 59 million people are exposed to urban traffic
noise, 16 million to aircraft noise, and 3.1 million to
highway noise, according to the EPA.
- An estimated 20 million people in the United States are
exposed to environmental noise (above 80 decibles) that
can damage hearing with long and repeated exposure: stereo
headsets, power tools, noisey household applicances, guns,
motorboats, motorcycles and rock music are leading dangers.
Reseachers have learned that noise:
- increases blood pressure,
- changes the way the heart beats,
- affects the rate of breathing,
- causes an upset stomach or ulcer,
- contibutes to the premature birth of babies,
- makes it difficult to sleep, even after the noise stops.
There are other ill effects of noise. It can hamper the
performance of daily tasks, affect relationships and emotions,
and increase irritability. ©
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Current Literature
Brian Barry, MA, ATC

The Inappropriateness of Helmet Drop Tests in Assessing
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RP. The American Journal of Sports Medicine
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ADVANCED ANKLE
SUPPORT AT 1/10TH
THE COST OF TAPE

With the cost of taping one pair of
ankles for one football season hovering
at a hefty $400, it's no wonder more
and more teams are turning to the Inced

ankle brace for protection and support.
And McDavid's A-101 Ankle Guard
is fast becoming the first choice of
thousands of trainers, players and
sports medicine professionals alike.
Studies show that a good quality
laced ankle brace is actually preferable
to tape. The support and protection
ankle braces provide is equal to—and
often better than—that of tape, yet the
cost is a fraction of tape costs.
Pete Farrell, head athletic trainer at
New York's Potsdam College, uses the
A-101 on basketball players. "The A-101
doesn't loosen up, so it holds its tension
much longer than tape," Farrell explains.
"It provides better support for extended
periods."
In fact, the McDavid A-101 has been
proven at hundreds of U.S. colleges,
with 60% of top college conference
football teams that use laced ankle
guards choosing it over competitive
models.

Winning Combination
A perfect balance of protection, sup
port, durability and comfort, the trim,
lightweight A-101 won't restrict an
athlete's speed or agility. And it offers
features not found on any other ankle
brace.
The unique elastic forefoot minimizes
tongue migration and helps it slip on
easily. A notched-front design lets feet
flex and extend freely. Spring-steel stays
provide medial and lateral stability to
resist eversion and inversion.
That's why Trainer Farrell favors the
A-101 over competitive braces. "It pre
vents inversion more effectively, plus
it simply holds up much better," Farrell
notes. "It doesn't have to be retightened
at halftime."

The guard is extremely durable, too.
"Even in mud or rain, the A-101 really
holds up," says Kay Mitchell, head
athletic trainer at Pennsylvania's Grove
City College. "We tried a different brace,
and eyelets popped out all over. One
player went through four in one season."
The A-101's sewn-in arch support
and elastic heel inset ensure a snug,
supportive, yet comfortable flexible fit.
"With its elastic in the back for the

Achilles, it won't cut in," Mitchell notes.
Ease of application is a big plus, too.
As Mitchell explains, "It's more efficient,
especially if you have only one trainer."
The A-101 fits either ankle and comes
with a season-long guarantee un
matched by any other ankle brace. For
more information and a full line catalog,
write McDavid at 5420 W Roosevelt
Rd., Chicago, IL 60650 or call 1 800 2378254. (In Illinois, call 1 312 626-7100.)

How to
survive
an attack
?y tigers,
ions and ornery
Dulldogs,
n the top college conferences, 60% of the teams
using laced ankle guards chose McDavid.
IWhy?
Because a McDavid Ankle Guard provides

support and protection without restriction.
Its one-piece construc
tion increases sta
bility. Yet it allows
maximum comfort,
from the exclusive
notched front to the
elastic heel and insewn arch.
And, a McDavid
Ankle Guard is guar
anteed to last the
entire season. If your team is preparing to
battle cougars, bears or even gators, remember
the McDavid Ankle Guard.
For information write McDavid, 5420 W. Roosevelt Rd., Chicago,
IL 60650 or call 1800 237-8254. (In Illinois, call 1312 626-7100.)
Ankle Guard available with optional polyethelene inserts shown above.

nUDnuid

TM

ANKLE GUARD
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New Product
Barrie Steele, MS, ATC

ProStretch

ProStretch is a new training device designed to concentrate
on the lower leg, increasing flexiblity, thereby reducing risk
of injury while enhancing the athlete's performance. It is
therapeutically useful to accelerate rehabilitation in ankle
and lower leg injuries.
This is a unique, portable stretching instrument designed
to increase flexibility of the gastroc-soleus coplex, increasing
range of motion, thus minimizing the risk of injury to the
ankles, Achilles tendon and calf muscles.
The ProStretch device can benefit the professional,
amateur or recreational athlete, or anyone who enjoys
walking, hiking, aerobics, or other types of sport activity.
For more information call 1-800/535-3629.

NATA 42nd Annual Meeting
and Clinical Symposium

New Orleans
June 9-12,1991

MUSCULOSKELETAL
INJURIES CAN BE
A HEAVY LOAD TO BEAR...
Give your patients relief with the

MEC-I-TRON
Microcurrent System.

MEC-I-TRON

MODEL P-1

MEC-I-TRON MINI

MODEL M-2

MADE IN THE U.S.A. BY:

IVIC^xl &'l€&tfa)Ml&l>Clfe€4&(lC&
FOR MORE INFORMATION OR A FREE IN OFFICE
DEMONSTRATION, PLEASE WRITE OR CALL.
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P.O. BOX 1149 LEE'S SUMMIT, MISSOURI 64063
TOLL FREE (800) 527-0748/IN MISSOURI (816) 525-0100

EUEKJ IncH H UlmnER
The best athletes are consistent performers. So are the best tapes.
New 1st and Ten Tape is a consistent winner in the areas you count
on most—uniform unwind, tensile strength, tear and overall rollto-roll quality. D What makes 1st and Ten Tape so consistent? Excep
tional quality control. Prior to shipping, every box meets stringent
quality guidelines. The result? A complete line of 100-percent cotton
tapes—Professional, Choice and Trainers—that
is guaranteed premium quality, throughout the
roll, and roll to roll.
Give Us A Chance To Try Out For The Team.
Call Tom McHugh at 1-800-845-4560 for more
information on new 1st and Ten Tape.
ATHLETIC TAPE

PROFESSIONAL MEDICAL PRODUCTS, INC.
P.O. Box 3288, Greenwood, SC 29648
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E^BOW
- Injury Rehabilitation
- Injury Prevention
- Isodynamic Resistance
- Safe Device Which Isolates Forearm Muscles.
- Calibrated Resistance are Constant Thru-out the
Controlled Motions.

"/ plan to have our players use the machine as a
regular part of their off-season and in-season
conditioning program. In addition, I see it as a
valuable tool in preventive maintenance as well as
rehabilitation programs."
Larry M. Starr, A. T.C.
Head Athletic Trainer
Cincinnati Reds

- Each Resistance is Adjustable to Suit the User's
Strength.
- Five Exercises in One Space Saving System
• Gripping (Flexors/Extensors)
• Pronation/Supination
• Radial Deviators
• Regular Curls
• Reverse Curls
- U.S. Patent 4,570,925
- 10 Day Money Back Guarantee

X:

FOR MORE INFORMATION WRITE OR CALL

Book Review
Phil Caliicutt, EdD, ATC

The Pediatric Athlete
Editors: J. Andy Sullivan, MD, and William A Grana, MD
American Academy of Orthopedic Surgeons
222 South Prospect Avenue
Park Ridge, IL 60068-4058
1990
266 pages: Illustrated

The popularity of youth sports is at an all-time high and
currently receives much media attention. Despite the
popularity of the subject, scientific information about the
pediatric athlete is limited. Children are not small adults and
many of the studies on injury patterns, training techniques,
and rehabilitation should not be extrapolated for use in
pediatric athletes.
Edited by J. Andy Sullivan, M.D., Chief of Pediatric
Orthopaedic Surgery at the University of Oklahoma Health
Sciences, and William A. Grana, M.D., Clinical Professor at
the Department of Othopaedic Surgery and Rehabilitation,
University of Oklahoma College of Medicine, The Pediatric
Athlete summarizes information presented at a seminar,
entitled "The Pediatric Athlete: Guidelines for Participa
tion", held in November 1988 and sponsored by the
American Academy of Orthopaedic Surgeons. The book's
28 chapters, divided into eight sections, were prepared by
23 of the seminar participants recognized for their special
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BioMechoNisivis
I

INCORPORATED

I

knowledge in such areas as athletic training, nutrition and
drugs, sports psychology, musculoskeletal injury, overuse
syndromes, and rehabilitation.
The sports science section is a dynamic one containing
information on the effects of aerobic and anaerobic con
ditioning in the pediatric athlete and contains information
for training. The question is answered concerning sex and
age differences and whether recommended aerobic and
anaerobic techniques could enhance performance. Another
section considers guidelines for participation and medication
in the child with chronic illness. The participation evaluation
is important, and standards for this evaluation are given.
The use of drugs and ergogenic aids is clearly and concisely
outlined.
Chapter 16, entitled Epidemiology of Sports Injuries in
the Pediatric Athlete, authored by Dr. James Garrick, a
longtime advocate of quality care for athletes, brings to light
the fact that the goal of sports medicine is to prevent injuries,
or, failing that, to provide prompt, appropriate medical care
for the injured. Although most individuals would agree this
objective is desirable, meaningful cooperative efforts to
achieve this goal have been infrequent, sometimes haphaz
ard, and often unscientific. With this in mind Dr. Garrick
explores this area of sports medicine and presents us with
many points to be considered as we enter the 90s.
This text is a must for every library because it brings issues
to light that must be addresed if we are to make athletics safe
for our younger population.

'tide

ANKILE
ISOLATED ANKLE THERAPY

- Injury Rehabilitation
- Injury Prevention
- Isodynamic Resistance
- Padded Seat, Quick Release Knee Clamp, Self Locking
Foot Straps Allow User to Perform Exercises
Efficiently and Comfortably.
- Isolation of Major Muscle Groups
- All Combinations of Ankle Movements
"We have been using your Ankle Saver for over
two years in our outpatient physical therapy and
work capacity center. The Ankle Saver has been
extremely effective in strengthening ankle
musculature for clients with lower back and lower
quadrant diagnoses."
Peter A. Towne, P.T.

- Inversion/Eversion and Dorsiflexion/Plantarflexion are
Independently Adjusted
- U.S. Patent 4.733,859
- 10 Day Money Back Guarantee

125 Constitution Drive • Fairfield. Ohio 45014 • (513)860-2313 • 1(800)648-1395

Video Review
Tom Gocke, MS, ATC

You and Your Back
Channing L. Bete Company, Inc.
200 State Road
South Deerfield, MA 01373
Color 1/2" VHS
Playing time: 17 minutes
Price: none given

I am sure that the scriptographic booklets of Channing L.
Bete Company, Inc. are familiar to many of you. Bete has
been publishing medical-related information for as long as I
can remember. I found the material in these booklets to be
very straightforward and interesting to read. Keeping with
tradition, the videotape presentation of You and Your
Back is equally interesting and informative. This videotape
provides the viewer with a simplistic overview of the
potential causes and possible prevention mechanism for
back pain and injury.
Originally, I was a bit skeptical about how informative
the video might be considering it is only 17 minutes in
length. I am happy to say that my skepticism was unfounded.
This tape provides the viewer with the essentials needed to
understand the mechanics of back pain and a variety of
methods to either prevent or reduce the incident of back

injury. Emphasis is placed on the prevention of injury
through exercise, flexibility and proper techniques for
lifting and moving heavy objects. The importance of proper
posture and the role proper posture plays in the reduction of
back injury is discussed.
In addition to the videotape, the Bete Company, provides
helpful printed materials to augment the information seen
by the viewer. As in the videotape, these printed booklets
review posture, flexibility exercises for the back, strength
ening exercises for the abdominal musculature and safety
tips for lifting heavy objects.
I found You and Your Back not to be as educationally
advanced as I had first anticipated; however, I was impressed
with how much information I did learn in such a short
period of time. This is a patient-oriented videotape present
ation. It allows the lay person to review the possible causes
of low back injury and to visualize those activities necessary
to lessen/prevent back injuries.
For the traditional athletic trainer, this video may have
limited application. Although the information is pertinent
to athletes and athletic injuries, this approach may not
achieve its full potential due to time constraints in a
traditional athletic environment. I feel that You and Your
Back could be better utilized in the clinical/industrial
setting where the patient may have more time to devote to
watching and learning from the videotaped information.
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ICE AIDE SYSTEM
REDUCES COST OF
TREATING INJURIES

ECONOMICAL KIT FEATURES
• Save 90% of your ace bandage
budget with ReadyWrap Stretch
Tape!
• ReadyWrap Stretch Tape keeps
ice bag securely on the injury.
• End ace bandage maintenance.
• Leakproof stock or custom-printed
bags hold crushed ice or cubes.
• Tape device closes ice bags fast.

ORDER TODAY 1-800-593-1802
Recreational Products Div.

Protek-Toe Products.......................................................... 251

Sherwood Medical ...........................................................
SWEDE-0 Universal ........................................................
TranSport...................................................................
Universal ...................................................................

272
277
211
209

M.S. Plastics & Pkg.jCo. Inc.

400 Union Ave., Haskell, NJ 07420
(201)831-1802 FAX (201) 831-8772
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Are you ready?
Lamar "Bubba" Tyer
Head Athletic TrainerWashington Redskins

These three trainers are George Anderson - Head Trainer
Los Angeles Raiders

PRE-CUT FOOT PADS, MOLESKIN, FOAMS, FELT,
FOOT SPLINTS & OTHER FOOT RELATED PRODUCTS.

Biomechanisms, Inc.
DynaSport

SEND US YOUR BID LIST

Protek-Toe Products

Top-Quality Custom-made Foot Orthosis
Fast turnaround time.
John Lally Head Athletic TrainerWashington Bullets

Foot
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1 -800-HOT-FOOT
, InC. Rte 1 30-A Friendship Rd. Pittsville, MD 21850
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Omni's new
DUO-LOC Ankle
Support provides
maximum
stability and
superior inversion
control.
The new DUO-LOC is
the first ankle support to
achieve simultaneous
stabilization of both
heel and forefoot.
Through its unique
2-point control system,
the DUO-LOC can
provide support and
restrict inversion during
normal or vigorous
activity while allowing
freedom of dorsi and
plantar flexion.
The non-elastic DUO-LOC strap which originates at the
forefoot (1) and terminates at the heel-loc loop (2)
effectively controls forefoot supination and secures the heel
during athletic participation. Extreme inversion forces are
met by the counterforce of the DUO-LOC strapping system,
thereby protecting against debilitating ankle injuries.
For a free brochure on the new OMNI DUO-LOC ankle
support call: 1-800-448-6664. In California: 415-228-5330.
Or contact your nearest authorized OMNI representative
today.

SCIENTIFIC INC.
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Make Tracks

... to your nearest mailbox and send for the
latest copy of the free Consumer Information
Catalog.

It lists about 200 free or low-cost government
publications on topics like health, nutrition,
careers, money management, and federal
benefits.
Take a step in the right direction and write
today for the free Consumer Information
Catalog. Just send your name and address to:
Consumer Information Center
Department MT
Pueblo, Colorado 81009

A public service of this publication and the
Consumer Information Center of the VS. General Services Administratioa

Stabilize Chronic SHOULDER Dislocators,
Separators and Subluxators
The SAWA Shoulder Orthosis is a
major advancement in the design of
shoulder girdle support. The snug-fitting,
lightweight material
We highly
(under 2 pounds) allows
recommend
for comfort with
its use for
movement and at the
all sports.
same time helps protect
the Glenohumeral joint
from subluxations and
dislocations. Its strap
design system allows
many options for maximal
stability where needed,
while giving you the
For more information contact—
range of motion also
BRACE INTERNATIONAL 800-545-1161
needed.

NEW!
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The 130
Diamond Back
Knee Sleeve

'*>

OUR 30TH YEAR CELEBRAtlON -.

t

*+' Continuing with our year long 30th Anniversary Celebration PFfo is proud to present
^ .
the i 30 Diamond Back Knee Sleeif, The most comfortable knee sleeve yet
designed. So unique, the Diamond Back design was awarded U.S. Pat.#4,474,573.
*+
*
(Model 100 Delufe Knee Sleeve)for more heat and
Constructed of 1/8" thick neoprene rubber the
geometrically opposed seam design forms a diamond - ^compression. For relief of patella compression, cut-outs,
are available in both models - 130A Altered Diamond
shaped panel in the back of the sleeve. This desigfr *
provides an excellent bent knee configuration while
Back Knee Sleeve, and the 10OA Altered Deluxe Knee
eliminating bunching and irritation in the popliteal area.
Sleeve. The Diamond Back Knee Sleeve fits either leg
The Diamond Back Knee Sleeve is so comfortable it is and is available in 6 sizes.
*
Celebration special for October: For every seven 130
*ideal for all day wear as well as activities such as
running and cycling where popliteal irritation is common Diamond Back Knee Sleeves you purchase per order you
from conventional seam configurations.The diamond
will receive one additional sleeve free.*
back design is also available in a thicker 1/4" material
*

1-800-523-5611
Pro Orthopedic Devices, Inc. 4101S. Longfellow Ave Tucson, Az 85714
'(Sleeve models or orders may not be combined. Offer not available with any other offer or discounts.)

WHAT MAKES CRAMER
THE BEST ANKLE SUPPORT?

WE'RE STRAPPED FOR A REASON.
mined that a player wearing the Cramer Ankle Stabilizer
Unlike basic laced ankle supports, the patented
had half the risk of ankle injury as a player wearing tape.
Cramer design utilizes two straps. These straps are
So, if you want to reduce the number of players you
positioned to create a heel-lock and lateral
on the sidelines, hobbled with ankle injuries, switch
have
stability in much the same manner as a good
tape to Cramer Ankle Stabilizers.
from
tape job. However, the Cramer Ankle Stabilizer
more information, write:
For
proved significantly more effective than tape
Products, Inc., P.O. Box 1001,
Cramer
in preventing ankle injuries.
\vKS 66030 or call:
Gardner,
conducted
study*
In a six-year on-the-field
or 913-884-7511.
1-800-255-6621
deterwas
it
team,
by an NCAA Division I football
*Research results available upon request.

KEEPING YOU IN THE GAME.1

