JOURNAL OF ATHLETIC TRAINING
(Formerly Athletic Training,
Journal of the National Athletic
Trainers' Association,
through Vol. 26, 1991)

N A T A

VOLUME 27

NUMBER 4

1992

THE NATIONAL

ATHLETIC

TRAINERS'

ASSOCIATION

UOIJIUUJOJUI 9JOUI J.OJ

JO H3QHO Ol

N
O
/jqBUOjiuoo jy jBqj azis B
PUIJ Ol 9jqB 9J9M U9UI3UIJ
3AISU3J3P Ol SJSBUIUA*§ UIOJJ
3UOA"J9A9 'saZIS JI10J UI 9iqB|IBA

A~jddB oj A"sB9 pun ayq^uojiuoo SB
DipBjqoj aAipajja JSOD ;soui aq;
aq oj 30Bjg apiuy Buozuy GJJ aqj punoj Xgqj^
juaX jjnj B joj XJISJSAIUQ jofeui e Xq psjssj
cbjsui 9qj uo sd^jjs jqSp-ajnSy aqj jo
ju9iu90Bjd jadojd saanssB qojed uopisod dooj
pire >(Ooq v 'P9P 90UO S90^l 9V S-inoas 01 aomq
sqi jo doj aqj IB pappB si >pO{ SOB{ 9U3jdo9u
y 'uopBiLut dajsui SupBuiujip SurppBd QOBJ
9|qBjJojuioo sapiAoad J9ui{ anSuoj auajdoau y
juaunsnfpu XSBS PUB >foinb joj MOJJB SJSUSISBJ
adXj dooj PUB ^oof| -^i|iqB;s inipoiu
PUB (Bja)B( q)oq apiAOjd o) ;ooj di\\
apjpua udq; do)sin oij) ;B SSOJDSSUD
sdcj)S yij jq§ia-ajn§ij OAV^ S§UIABS
jq§pA\ PUB XjinqB-inp joj uojXu opsijiBq
jo pajorujsuoo si soBig QI^UV Buozuy aqi
'jooj jpj jo jq§u aqi jgqjp jij 01 pau§iS3Q
saoBjq 3{^uv 8 -isdng QJJ 9qi jo
dBJjs yi| ;qSia-ajn8ij aq; 8uijn^B3j
^SojouqDaj 9DBjq 9|>|UB aq^ ui dajs
^jBuoijnioAa jxau aq; si siq^ 90Bjg ai^uy
Buozuy 0£9# 9M5 sonpoJiui 01 p9SB3|d si QJJ

r
w
n

JOURNAL OF ATHLETIC TRAINING
Volume 27, Number 4, Winter

Editor-in-Chief Ken Knight, PhD, ATC
Indiana State University
Terre Haute, IN 47809
Consulting Steve Yates, MEd, ATC
Editor Sports Medicine Unit
Bowman Gray School of Medicine
Wake Forest University
Winston-Salem,NC27109
Managing Marsha Williams, MA
Editor Richmond, VA 23236

Editorial Board Marly Bradley, MS, ATC
Old Dominion University
Norfolk, VA 23529-0197

formerly, Athletic Training, JNATA

Assistant Janet Brown, MA
Editor Indiana State University
Terre Haute, IN 47809

Advertising Marsha Williams, MA
Manager Richmond, VA 23236
Editorial Indiana State University
Office Arena C7
Terre Haute, IN 47809
(812)237-2348
(812) 237-4338 Fax

Editorial Tamra L. Fuller
Assistants Brad L. Nelson
Stephen Streator, ATC
Indiana State University
Terre Haute, IN 47809

Business 569 Southlake Boulevard
Office Richmond, VA 23236
(804) 379-0638
(804) 379-0648 Fax

Statistical Richard Tandy, PhD
Consultant University of Nevada at Las Vegas
LasVegas, NV89154

Kathleen Heck, MEd, ATC
Merrell Dow Research Institute
Cincinnati, OH 45215

Barrie Steele, MS, ATC
University of Idaho
Moscow, ID 83843

Deloss Brubaker, EdD, ATC
Life College
Marietta, GA 30060

Chris Ingersoll, PhD, ATC
Indiana State University
Terre Haute, IN 47809

Deb Strait, MS, ATC
South Eugene High School
Eugene, OR 97403

William Buckley, PhD, ATC
Pennsylvania State University
University Park, PA 16802

DanLibera, MS, ATC
University of Northern Colorado
Greeley, CO 80639

Clint Thompson, MS, ATC
Northeast Missouri State University
Kirksville, MO 63501

Phil Callicut, EdD, ATC
FLETC
Artesia, NM 88210

Brent Mangus, EdD, ATC
University of Nevada at Las Vegas
Las Vegas, NV 89154

Michael Voight, MEd, RPT, ATC
University of Miami
Coral Gables, FL 33146

Craig Denegar, PhD, ATC
Slippery Rock University
Slippery Rock, PA 16057-1326

Phil Mateja, MEd, ATC
Eastern Fine Paper, Inc.
Brewer, ME 04412

Frank Walters, PhD, ATC
Washington, DC, Public Schools
Washington, DC 20019

Tom Gocke, MS, ATC
Wake Forest University
Winston-Salem, NC27109

Bob Moore, PhD, PT, ATC
San Diego State University
San Diego, CA 92123

Tom Weidner, PhD, ATC
Ball State University
Muncie, IN 47306

Katie Grove, PhD, ATC
Indiana University
Bloomington, IN 47405

Dave Perrin, PhD, ATC
University of Virginia
Charlottesville, VA 22903

Kenneth Wright, DA, ATC
University of Alabama
Tuscaloosa, AL 35487-0312

Michael Harland, MS, ATC
Franklin Middle School
Wheaton, IL 60188-3921

James Rankin, PhD, ATC
University of Toledo
Toledo, OH 43606-3390

Donald-Ray Zylks, PhD, ATC
South Texas Sports Medicine Center
Corpus Christi, TX 78411

Rod A. Harter, PhD, ATC
Oregon State University
Corvallis, OR 97331

Kent Scriber, EdD, PT, ATC
Ithaca College
Ithaca, NY 14850

The Journal of Athletic Training (ISSN 0 160 8320) is published quarterly ($32 for one-year subscription, $40 foreign) by the National Athletic Trainers' Association,
Inc., 2952 Stemmons
Freeway, Dallas, TX 75247. Second-class postage paid at Dallas, TX, and at additional mailing offices. POSTMASTER: Send address changes to: Journal of
Athletic Trainingc/o NATA, 2952
Stemmons Freeway, Dallas, TX 75247. CHANGE OF ADDRESS: Request for address change must be received 30 days prior to date of issue with which it
is to take effect. Duplicate copies
cannot be sent to replace those undelivered as a result of failure to send advance notice. ADVERTISING: Although advertising is screened, acceptance of
the advertisement does not imply
NATA endorsement of the prod uctorof the views expressed. Rates available upon request. The views and opinions in the Journal ofAthleticTrainingare\\\ose
of theauthors and not necessarily
of the National Athletic Trainers'Association, Inc. Copyright © 1992 by the National Athletic Trainers' Association, Inc. (ISSN 0160 8320). All rights reserved.
Printed by The William Byrd
Press, Richmond, VA 23261. Produced by the Virginia Health Council, Inc., Richmond, VA 23236.

Volume 27

Number 4

1992

Journal of Athletic Training

289

A COMBINATION
OF EVERYTHING
WE'VE LEARNED.
INCORPORATING
THE STRONGEST
POINTS OF ALL
OF OUR BRACES.
FUTURISTIC
THINKING TO
BRING YOU
THE EPITOME OF
STATE-OF-THEBRACE DESIGN.

SCULPTED FOR
UNPARALLELED
COMFORT. YIELDING ULTIMATE
PROTECTION
FOR USE IN A
DANGEROUS
WORLD.

IT'S A BRACING
PHENOMENA.
CALL US
TODAY AND

Smith & Nephew DonJoy Inc.

Get It On! and Defiance are trademarks of Smith & Nephew Donjoy Inc.

JOURNAL OF ATHLETIC TRAINING
formerly, Athletic Training, JNATA

ARTICLES
Clinical Teaching Roles of Athletic Trainers
Danny T. Foster, MA, ATC

David K. Leslie, PhD

Evaluation of Professional Preparation in Athletic Training by
Employed, Entry-Level Athletic Trainers
Thomas G. Weidner, PhD, ATC

William J. Vincent, EdD

A National Survey of Athletic Trainer Roles and
Responsibilities in the Allied Clinical Setting
Katherine Marcum Duncan, MS, ATC

Kenneth E. Weight, DA, ATC

Motivational Congruency and Discrepancy Between
Certified Athletic Trainers and Noncertified
Student Athletic Trainers in the State of Hawaii
Barton P. Buxton, EdD, ATC

Samuel V. Lankford, PhD

Laurie S. Noda, BS, ATC

Motivational Congruency and Discrepancy of Hawaiian Athletic Trainers
Barton P. Buxton, EdD, ATC

Samuel V. Lankford, PhD

Joe H. Gieck, EdD, RPT, ATC

Intercollegiate Ice Hockey Injuries: A Three- Year Analysis
Cynthia M. McKnight, MEd, ATC Michael S. Ferrara, PhD, ATC

Jolanta M. Czerwinska, MS

Financial Resources for Conducting Athletic Training Programs
in the Collegiate and High School Settings
James M. Rankin, PhD, ATC

Sports Care Information Dissemination
Brochures Add Variety and a Personal Touch
Phil Mossier, ATC

A Review of Overtraining Syndrome Recognizing the Signs and Symptoms
Mary Black Johnson, PhD, ATC

Steven M. Thiese, MS

A Comparison of Skin Interface Temperature Response Between
the ProHeat Instant Reusable Hot Pack and the Standard
Hydrocollator Steam Pack
Donald Tomaszewski, MS, ATC

Michael J. Dandorph, BS, ATC

James Manning, PhD, ATC

Convenient Method for Carrying Insurance and Medical
Information on Road Trips
William R. Cubbaqe, Jr, BS, ATC

Test-Retest Reliability of Reciprocal Isokinetic Knee
Extension and Flexion Peak Torque Measurements
Robert W. McCleary, MS, ATC

J.C. Andersen, PhD, ATC, PT

An Alternate Conservative Management of Shoulder
Dislocations and Subluxations
Thomas M. Sawa, BSc, DC, FCCSS(c)

DEPARTMENTS

298
304
311

320
326
338
344
350
352

355
360
362
366

Editorial ...................................................................................................................................... ...... 293
Letters to the Editor ................................................................................................................... ...... 294
CEU Credit Quiz ................ ........................................................................................................ ...... 336
Call for Abstracts .......................................................................................................................
370
Abstracts .....................................................................................................................................
T72
Current Literature ......................................................................................................................
375
Book Review ............................................................................................................................... ...... 376
New Products ..............................................................................................................................
377
Authors' Guide...........................................................................................................................
379
Cumulative Index 1992............................................................................................................... ...... 380

What the medical community
is saying about StairMaster exercise systems:
"The StairMaster
4000PT is a terrific tool
for enhancing maximum
functional performance
in a patient; it provides
the practitioner with full
clinical control to
implement and integrate
proven closed chain
techniques in the healing
environment for
rehabilitation."

"The StairMaster
4000PT exercise system
is the most useful,
functional piece of
equipment in physical
therapy today. It makes
the rehab process much
safer and more
effective"
Andrew Einhorn, P.T., A.T.C., assistant
director, Southern California Center for
Sports Medicine, Long Beach, California

"The StairMaster
4000PT serves as an
efficacious modality for
cardiac rehab
particularly for those
patients whose
orthopedic conditions
would otherwise preclude
their involvement in an
exercise program."
Victor Ben-Ezra, Ph.D., Department of
Kinesiology, Texas Woman's University,
Denton, Texas

"The StairMaster
4000PT is a safe and
highly effective form of
exercise conditioning for
low back pain syndrome
patients."
Laurence Bilfield, M.D., clinical instructor
of orthopedic surgery, Case Western
Reserve University School of Medicine,
Cleveland, Ohio

Gary Gray, P.T., developer of the
"Chain Reaction" seminar series for
physical therapists. Adrian, Michigan

In thousands of successful fitness centers, and over
1,500 medical facilities nationwide, StairMaster exercise systems
are the choice of the new American market.

"The StairMaster 4000PT
has been an indispensable
tool; supervised, proper
use challenges the
patient (recovering from
reconstructive knee
surgery) safely with
adjustable programs to
encourage full knee
extension, gait training,
and strength training."
K. Donald Shelbourne, M.D.
Methodist Sports Medicine Center
Indianapolis, Indiana

"Exercising on the
StairMaster 4000PT is
an orthopedically safe
weight-bearing activity
that effectively develops
lower body musculoskeletal fitness, which is
critical to the maintenance offunctional
mobility in the elderly."
M. Elaine Cress, Ph.D., University of
Washington, Department of Medicine,
Division of Geriatrics/Gerontology,
Seattle, Washington

For more information, give us a call today.
Call Toll Free

1-800-635-2936

tairMaster

SPORTS/MEDICAL PRODUCTS, INC.

StairMaster® and 4000 PT® are registered trademarks
of StairMaster Sports/Medical Products, Inc.
©1992 StairMaster Sports/Medical Products, Inc.

Editorial
Kenneth L. Knight, PhD, ATC,
Editor-in-Chief

The Power of the Written Word
What's the power of the written word? should be more involved in teaching EMTs the response to Putman's tip illustrates
Shakespeare claimed a long time may lie about emergency management of sports the importance of tips from the field; it
in one little word (Richard II; I, iii, 213), injuries.
has generated many more letters to the
and Mark Twain felt that the right word
I have spoken about the need for editor and phone calls than any other
was a powerful agent (Essay on William quickly removing face masks on four article we've published. And each of the
DeanHowells, 1906). There certainly is occasions during the past four months. letters has added important information
power and longevity in Putman's Tip While almost all of the over 500 I've concerning the topic, expanding Putman's
from the Field about removing football spoken to claimed to know how to re- idea far beyond her own thinking. I
face masks (JAT 1992;21: 170-172). Our move the face masks their football team don't know what kind of a research arletters to the editor contain four more was using, only 3 had actually done so. ticle could have prompted this type of
letters inresponse to her comments. This This technique must be practiced, not response and brought this point to the
makes a total of seven letters and two just talked about.
level of awareness that her tip has done.
editorials in this and the last issue as a
But the purpose of this editorial is
I repeat the call for more good solid
result of her tip.
more than to raise concern again about tips from the field and technique articles.
I wrote about football face masks in speedy football face mask removal. I I'm convinced that there are literally
my last editorial (JAT 1992;27:197) in- also want to reemphasize another point thousands of unique techniques being
dicating the need for every team of ath- I've made in the past; we need tips from performed daily by athletic trainers which
letic trainers working with football to the field and technique articles in this would be a benefit to the profession if
make sure that they could safely and journal. We are a clinical journal, and they were shared.
quickly remove the face mask in an emer- while research is important, so also are
What's the power of the written
gency. The letters in this issue give good clinical technique articles. Medi- word? We never know. It's kind of like
additional suggestions about that impor- cal and allied health practitioners prac- the old adage that "You can count the
tant aspect of athletic training. Ortolanti tice an art; molded and influenced by number of seeds in an apple but you can
suggests using a "Trainer's Angel" that science and experience, but an art never- never count the number of apples in a
helps him remove face masks in 20 sec; the-less.
seed." Let's not back off from the sciMoore reminds us that shoulder pads
Many people have assumed that be- ence, but let's also have an increased
also impact on giving CPR; Ray claims cause we want to upgrade the scientific emphasis on the art of our profession.
if you follow the latest OSHA standards content of the j ournal by publishing more Keep the research coming, but also inand use a pocket mask when giving CPR research, that tips from the field will crease your submission of the tips and
you can do so without removing the face have to be eliminated. "They just aren't technique articles.
mask; and Stephenson feels the NATA scientific" is a phrase I often hear. But

Volume 27 •

Number 4

• 1992 • Journal of Athletic Training

293

Letters to the Editor
Helmets and Face Masks
I am glad to see the NATA take an
active role in emergency care of the athlete. Your recent article by Putman, "Alternative methods for football face mask
removal" (JAT, 1992; 27: 170-172) was
such an example.
I agree with Putman on the importance of the removal of the face mask as
quickly and safely as possible. With all the
different face mask attachment variations,
a universal tool must be found. In a rebuttal to this article, Paul K. Schiess, MS,
ATC, "Letters to the Editor" (JAT, 1992;
27: 198), might have found such a tool.
The Anvil Primer is definitely worth looking into.
The only problem I have with the
article and the rebuttals is that they are all
concerned with the "30-seconds rule." All
the steps and procedures discussed in the
articles are appropriate for a breathing
patient with a pulse.
Emergency medical technicians are
taught and trained to remove the helmet in
all situations. Removing the helmet is dangerous when there is no airway management problem and when the face mask can
be removed. I have convinced the state
instructors to teach to remove the face
mask, instead of the helmet.
The "30-seconds rule" should never
be a factor, because if there is an airway
management problem the helmet and shoulder pads should be removed as quickly
and as safely as possible. When it comes
right down to it the most important thing to
remember is, No Airway, No Patient!
Someday, I would like to see the
NATA teach EMTs and paramedics emergency care of athletes, because after all,
athletic trainers have a greater knowledge
of working with the equipment than the
emergency personnel or physicians.
Mark D. Stephenson, EMT-A
Gate Physical Therapy, Sports
Medicine & Rehabilitation
Warwick, RI
I was pleased to read Pumam's article
on face mask removal in football, "Alternative methods for football face mask removal" (JAT, 1992; 27: 170-172) and the
various letters written in response. The
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reason that this topic is of interest to me is
that a technique exists which I believe will
help athletic trainers manage respiratory
arrest without removing the face mask.
For several years, the American Red
Cross has published standards for basic
life support which include the use of a
barrier device in the delivery of artificial
respiration or cardiopulmonary resuscitation. Beginning July 1,1992, the Occupational Safety and Health Administration
(OSHA) mandated the use of barrier devices to protect employees from transmission of bloodborne pathogens during artificial respiration and CPR. In view of
these standards, we at Hope College have
instituted the use of a pocket mask with a
one-way valve (Laerdal Medical, 1 Labriola
Court, Armonk, NY 10504) for all athletes
who require basic life support. When used
on a football player in respiratory or cardiac arrest, it is possible to slip the pocket
mask under the face mask, attach the oneway valve through the bars of the face
mask, and initiate basic life support using
the modified jaw thrust to open the airway
without removing the face mask.
I believe this technique is a valuable
contribution to the discussion on this issue
for several reasons. First, it allows the
athletic trainer to begin basic life support
with a minimum of delay. It should take
no more than 5 to 10 seconds to place and
assemble the pocket mask and begin basic
life support. Second, by eliminating the
need to remove the face mask, the integrity of the cervical spine can be maintained more completely. Because the jaw
thrust will be the airway maneuver of
choice for these cases, the only cervical
spine movement that should take place are
those extraneous, unwanted movements
that occur when the jaw is thrust forward.
When the plastic clips that hold the face
mask in place are removed, by any of a
variety of methods, the likelihood of some
cervical spine movement is increased. Finally, since the standard for basic life
support includes the use of a pocket mask
or other barrier device anyway, why remove the face mask if the pocket mask
renders this unnecessary?
I intend to study this problem empirically in 1993 with the assistance of a
bioengineer colleague and aHope College
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student athletic trainer. We intend to study
cervical spine motion during face mask
removal using a variety of techniques. We
will compare the cervical spine motion
produced during these face mask removal
techniques against the pocket mask no
face mask removal technique. We plan to
used a highly sensitive infrared video device to measure cervical spine motion. If
readers have any suggestions for this study,
which is still in the formative stages, I
would appreciate comments or recommendations. Until then, I urge other athletic
trainers to experiment informally with this
technique. I believe it offers significant
advantages to their athletes.
Richard Ray, EdD, ATC
Head Athletic Trainer
Assistant Professor of
Physical Education
Hope College
Holland, MI
I would like to point out that there is
an alternative to face mask removal in
order to gain access to the airway.
The A.A.O.S., in their publication
Emergency Care and Transportation of
the Sick and Injured, endorses removal of
motorcycle helmets in accident victims
via the transfer of in-line traction. The
same procedure can be used for the removal of a football helmet.
During each week of the season, beginning with 2-day practices, every helmet should be inspected for corroded and/
or rusted face mask attachment hardware.
Any defective hardware should bereplaced.
At the same time, the clips and screws
should be treated with a "shot" of WD-40
using the straw "hollow like attachment"
to the aerosol can. At Cookeville High
School, this is done every Thursday immediately following that day's light practice.
We also must remember that should
CPR be required, the shoulder pads will
have to be spread apart or completely
removed after the jersey is cut. If shoulder
pad removal is mandated, the helmet most
likely will have to be removed first.
ATCs should be familiar with all aspects of protective equipment removal in
an emergency situation. Perhaps the NATA

could produce a short video depicting the
proper remo v al procedures for face masks,
helmets, and shoulder pads.
Steve Moore, EMT, ATC
Cookeville, TN
There seem to be a lot of ideas floating around about face mask removal and
how it must be accomplished in 30 seconds or less. Why hasn't someone made
mention of thefactthat by using the "Trainer's Angel" you can safely remove any
face mask in 20 seconds or less?
At a Pittsburg State University football game last week, we removed the complete face mask from a Riddell helmet in
approximately 10 seconds. PSU's team
physicians, Dr. Grimaldi, Dr. Dillion, and
Dr. Neighbor, insist on complete removal
in case we need more freedom giving
CPR, so we athletic trainers remove the
complete mask.
This tool can be purchased from Bio
Medics for $29.95; such a small price to
solve so many problems. For more information, write:
The Trainer's Angel
11681 Sterling Ave., Suite C
Riverside, CA 92503
In years past, removal of a face mask
or helmet from a potential broken neck
victim has always been a nightmare for
athletic trainers, but articles like the one
PutmanCMr, 1992; 27:170-172)has written
makes everyone better acquainted with
the face mask and helmet removal problem. The use of a "Trainer's Angel" just
helps solve another small problem.
I am also in favor of incorporating
this problem in our NATA oral-practical
exam. What good is knowing CPR if you
can't remove a helmet safely?
Al Ortolani, MS, ATC
Head Athletic Trainer
Pittsburg State University
Pittsburg, KS

Texas AT Certification
I am responding to a recent Letter to
the Editor by Moshak (JAT, 1992; 27:
198-199). Before anyone decides that
"If Texas cannot be made to accept the
NATA standards, we should consider
relocating our headquarters," you need
to look at the history of our association
and what transpired in Texas in the early
1970s.

There may well be a debate as to
whether Texas had licensure before we
even had NATA certification. As we all
know, Texas was the first state to have
licensure. When you write a licensure bill
you need to protect your profession. What
you write in a bill may, but probably will
never be changed, because if you open
your bill for change, every Tom, Dick,
Mary, and other special interest groups
will want to add on to your bill helping
them affect your profession. Texas tried to
make some changes a few years ago and
had to kill the bill in committee so that
athletic trainers could continue without
having therapists, chiropractors, and podiatrists affecting their professional work.
During the last District 6 meeting,
recognition of the NATA Certification in
lieu of state licensure was discussed. There
was concern as to whether this could be
done without new problems being created.
I reiterate if you open your bill, other
people will try to manipulate your law.
The other aspect of this problem is
that the NATA does not recognize state
associations and licensure. That is afactl
If you want a change, look at how we can
change the NATA so we at the state level
can receive help and backing from our
national organization. Let's get licensure
in the remaining 30 states, then refine
each state's laws to best assist the ATCs
in that state.
Pat A. Forbis, ATC, ATR, LAT
Chair, MOATA Government Affairs
Committee
Jefferson City Bone & Joint Clinic
Jefferson City, MO
(Licensed Athletic Trainer in Texas)
I am writing to address the Letter to
the Editor written by Moshak (JAT, 1992;
27: 198-199). First let me say that I am a
licensed athletic trainer in Texas. I also
am an associate member of the NATA. I
was insulted to find that Moshak thinks
that athletic trainers licensed by the state
of Texas are less qualified that those
who are certified. I consider myself no
less of a professional than my certified
colleagues. There are hundreds of highly
qualified and skilled athletic trainers in
Texas who have cut their ties to the
NATA because of the attitudes expressed
by Moshak and others. I, myself, have
stayed with the NATA, but I am beginning to ask myself why.
In the early 1970s, Texas made ath-
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letic training a recognized profession by
establishing laws, policies, ethics, and
guidelines for athletic trainers to follow.
Schooling standards were established and
an exam was adopted to ensure the qu al ity
of those entering the profession of athletic training. A state license was adopted
and is still issued today to those who
fulfill all requirements set forth by the
state legislature. A continuing education
program was established to make certain
that all athletic trainers stay abreast of
changes. A governor-appointed advisory
board of athletic trainers, made up of
licensed and certified trainers, worked
hard to establish the rights we enj oy in our
profession today. They continue to work
hard, updating schooling, testing, and
continuing education procedures to stay
in step with changing times. Every year
we fight hard to keep special interest
groups from changing our law to suit their
purposes. Our governing body does not
tell the NATA how to run its business, so
we expect them to stay out of ours.
Moshak made mention of a threat to
move the national office from Dallas. The
placing of the national office in Dallas was
not a gift from God. Now don't get me
wrong, I like having the office in Dallas. It
is centrally located and convenient for
those of us in Texas. I would not be heartbroken, however, if it were moved.
In closing, I would like to say that
there are athletic trainers around the United
States who would love to work in Texas. I
do not think it is unfair to ask those athletic
trainers to adhere to our state laws and
regulations if they want to work here.
Having national certification does not make
one better, nor does it give one permission
to run roughshod over others. We should
try to work together as a profession and
not stab each other in the back. After all,
we all are working toward the same end. If
we are not careful, others may step in and
fill the niche we have so carefully carved
for ourselves.
John G. Hudson, BSEd, LAT
Athletic Trainer
Pecos High School
Pecos, TX
In response to Moshak's statements
in her Letter to the Editor, "Texas AT
Certification," (JAT, 1992; 27: 198-199),
the Texas Advisory B oard of Athletic Trainers and the Test and Continuing Education
Committee wish to clarify athletic trainer
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letic trainers in the State of Texas took the letic trainer because of noncompliance
initiative to assure the citizens of the State withNATA policy. However, athletic trainof Texas that practicing athletic trainers ers' licenses have been revoked by the
are competent. Both the NATA certifica- State of Texas due to noncompliance with
tion examination and the Texas licensure state law and administrative rules.
In closing, there is no influence needed
examination have evolved and become
highly valid testing instruments. Recently, to change the laws of the State of Texas.
the Texas licensure exam was rewritten, The laws were written 20 years ago. They
validated, and a passing score psycho- afford the Texas athletic trainer a very
metrically assigned just like the NATA liberal scope of practice while protecting
Exam. Texas law mandates that the Texas Texas athletes and athletic trainers. In
Advisory Board of Athletic Trainers de- response to Moshak's statement". . .willsign, implement, and administer its own ing to accept lower standards for their
examination. Thirty hours of continuing state," please review the requirements for
education over a 3-year period is required athletic training licensure in the State of
to maintain an athletic trainer's license in Texas. The requirements specify more
apprenticeship hours in a specific setting
active status.
Second, since the licensure law was and the academic courseworkis very simienacted, there have been two occasions lar to NATA certification requirements. In
that the law was "opened up" and success- no way does the Texas Department of
fully rewritten without changes or Health, Advisory Board of Athletic Trainaddendums requested by other health care ers, or the Test and Continuing Education
providers. In order for a change in the Committee expect anything less than exlicensing process of athletic trainers in the cellence from licensed athletic trainers in
State of Texas, a major revision and re- the State of Texas. For more information
write of the law would mean opening the concerning Texas athletic trainer licenlaw for other health care providers to also sure, contact:
request changes in the law. It is the opinTexas Department of Health
ion of many athletic trainers in the State of
Advisory Board of Athletic Trainers
Texas, including the original authors of
1100 West 49th Street
the law, that this option is not in the best
Austin, Texas 78756
interest of the athletic trainers in the State
(512)834-6615
of Texas because of possible detrimental
change to the present law. The licensure
James G. "Ken" Murray
law in the State of Texas affords the athChairman
letic trainer a very liberal scope of practice.
Sandford "Sandy" E. Miller
Third, every athletic trainer must reVice-chairman
alize that Texas law and the NATA are not
interrelated. Texas athletic trainers are
Michael "Spanky" K. Stephens
governed by the laws of the State of Texas.
Member
The NATA is a private association of
Once these requirements are fulfilled, athletic trainers throughout the world.
Wilford "Billy" F. Pickard, Jr.
the candidate may apply to take the li- Texans are proud to be the home state of
Member
censure test.
the NATA national office, but they still
The intent of the Texas licensure law are governed by State law, not NATA
Michael D. Saly
is to protect the public, that is, to assure the policy. That is not to say that NATA cerMember
public that an athletic trainer in the State of tified athletic trainers in the State of Texas
Texas possesses minimum competencies are "not in compliance" withNATA policy.
Thomas D. Wilson, Jr
to practice athletic training. The exact Obviously, a Texas athletic trainer as a
Member
same intent is shared by NATA certifica- member of the NATA must be in complition. The Texas licensure law was devel- ance with NATA policy in order to retain
Alien Eggert
oped and enacted (1971) just after NATA membership, certification, or any other
Executive Secretary
certification (1970) was developed. In fact, privilege the NATA extends to its memseveral athletic trainers who drafted the bers. Again, NATA policies cannot superAdvisory Board of Athletic Trainers
original Texas legislation are the founding sede state law. To date, NATA certificaAustin, TX
fathers of NATA certification. The ath- tion has never been revoked from an athlicensure in the State of Texas.
First, every athletic trainer practicing
in any state governed by law or regulation
of athletic training is required to adhere to
that state's guidelines. Texas was the first
state in the union to enact a licensure law
regulating the practice of athletic training.
On September 1,1971, the Texas athletic
trainer licensure law was enacted, including the requirements for application and
testing of athletic training candidates. The
law and administrative rules state the qualifications for application to take the licensure test are as follows:
1. Baccalaureate degree or post-baccalaureate degree from an accredited college or university
2. Academic requirements that include successful completion of the
following:
a. Human Anatomy
3 hours
b. Health Education
3 hours
c. Kinesiology
3 hours
d. Human Physiology or
Physiology of Exercise 3 hours
e. Athletic Training
3 hours
3. Current standard first aid and adult
cardiopulmonary resuscitation certificate
4. 1800 apprenticeship hours under the
direct supervision (on the same campus) of an approved college or
university's licensed athletic trainer,
or in those states not having licensure,
an NATA-certified athletic trainer. Candidates must serve a minimum of 600
clock hours (academic year, fall and
spring semesters) over a three-year
period. All apprenticeships must be
completed at the college level and hours
must be documented.
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Clinical Teaching Roles of Athletic Trainers
Danny T. Foster, MA, ATC
David K. Leslie, PhD
ABSTRACT: Studies of clinical teaching
roles have not appeared in the athletic
training literature. The purposes of this
study were to: 1) describe clinical teaching
roles of Midwest ATCs, and 2) determine
the effect of educational preparation on
teaching activities and opinions ofATCs. A
three-part questionnaire was returned by
154 ATCs (78%) in NATA District 5. The
questionnaire included demographic, teaching, and opinion items. More than 50% of
the ATCs were teacher-certified and the
majority had a master's or higher degree.
Most ATCs clinically supervised between one
to eight students who received clinical instruction about 20 hours weekly. The ATCs
who taught clinically either presented information or directed tasks from five to six Role
Delineation Domains. They used three or
more teaching methods and six or more audiovisual aids with theirpresentations. The
ATCs saw the importance ofclinical education and the responsibility to present clinical information, and expressed positive
opinions about academic preparation for
clinical teaching. Those with teaching degrees felt more prepared to teach (p<.05)
than did nonteachers. Teachers conducted
clinical teaching activities similar to
nonteachers. We concluded that less experienced athletic trainersfeel educationally prepared and enjoy clinical teaching as much
as their more experienced peers. The ATCs
with a teaching background presented a
broader content through more mature teaching methods than did nonteachers. It appeared that adequate preparationfor teaching and the attainment of an advanced
degree may inspire confidence in clinical
teaching. These attributes may become
important characteristics to look for when
recruiting clinical instructors.
Dan Foster is program director and
athletic training education and associate
director with Athletic Training Services at
the University of Iowa in Iowa City, IA.
David Leslie is coordinator of the
Physical Education Teacher Education
Program at the University of Iowa.
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ertified athletic trainers (ATCs) pre Spearman Rho correlation coefficients, we
pare students for the athletic training assessed the relationships within and be
profession, in part, through clinical instruc tween the three sections of the question
tion (2-4,13). ATCs instruct students in naire. We used the descriptive item levels
professional knowledge and skills (13), as independent variables and the teaching
but how the ATCs fulfill the role of clinical activity score and opinion rating as depen
instructor is not known. Teacher prepara dent variables in one-way analysis of vari
tion and the experience of the ATC may ance (ANOVA).
become important issues in the recruitment
of effective clinical instructors as many Results
Describing clinical teaching roles was
institutions begin to appraise the develop
ment of athletic training educational pro our first objective. Student supervision
items showed that although 96 respon
grams.
This study was conducted in order to dents (63%) supervised athletic training
determine: 1) the clinical teaching roles of students, only 50 (33%) sponsored stu
Midwest ATCs, and 2) the effect of educa dents for the NATA certification. Athletic
tional preparation on the ATC's teaching training services combined with student
athletic trainer supervision accounted for
activities and opinions.
more than 20 hours weekly. Of the 80
Methods
ATCs (52%) who taught clinically, 70
We developed and tested a question (89%) taught student athletic trainers for
naire through a cross-sectional pilot study less than half of their work time.
of ATCs. Experts in athletic training edu
Positive relationships were found be
cation confirmed content validity and item tween ATCs' clinical work hours and both
reliability. Cronbach's Alpha measured the students under direct supervision (p=.46,
item internal consistency (1) and coeffi Spearman Rho) and their clinical teaching
cients ranged between 0.52 and 0.82.
responsibility (rb=.59, Bi-serial). The R2
The questionnaire had three sections: association (9) among demographic vari
demographic items, teaching activity items, ables was less than 35%.
and opinion items. Current employment,
The 80 ATCs broadly taught from the
academic preparation, and teaching expe six Role Delineation Domains (2) (5.4
rience were items for demographic com ±1.3), with clinical teaching time aver
parisons. Respondents who taught in clini aging 21.0 hours (±17.4, range 1-80) per
cal settings completed the teaching activ week. From the five options listed, the
ity items in the second part. In this part, we ATCs used three different teaching meth
asked about teaching content, teaching ods (3.2±1.1). The most popular method
methods, and audiovisual aids. To arrive at was Trainer-dominated Communication
a single teaching activity score, we com (n=66, 82%). This teaching method was
bined response item scores in part two. In described as a combination of lecturing,
the last part, we asked for the respondent's telling, and presenting. Regardless of the
opinion on eight clinical teaching state clinical teaching method, the 80 ATCs
ments.
made use of an average of 6.1±3.1 audiovi
We selected a simple random sample sual aids, range 0-12 (maximum of 14
of 197 ATCs from the Mid-America Ath listed).
letic Trainers' Association (District 5 of
We found positive correlations be
the NATA) membership. ATCs returned tween audiovisual aids and both the Role
154 questionnaires (78%). Qualitative DelineationDomains (p=.52) and teaching
questionnaire items described the propor methods (p=.53). Domains correlated posi
tion of respondents at different levels of tively with weekly hours spent on task
employment, academic preparation, and content (rb=.47). The R2 association among
teaching experience. Using Biserial and clinical teaching items was less than 29%.
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Clinical teaching opinion from part
three was scored on a continuous scale,
with ATCs indicating definite opinions
(F( 1,153) p<.05) for seven of the eight
statements. The 154 respondents agreed
that athletic trainers have a responsibility
to instruct students in clinical knowledge
and skills (2.0 ±0.9). They indicated that
they enjoyed clinical teaching (2.5 ±0.8),
and that it held a value of importance
equal to other duties that respondents per
formed with athletes (1.6±1.4). The re
spondents felt somewhat academically
prepared to teach clinically (0.7±2.0),
believed they had time to do so (-0.5±1.9),
and felt that clinical teaching was not
difficult (-1.4+1.6). When asked to com
pare the formal classroom setting to the
more informal clinical setting, respon
dents were undecided about the similarity
of setting organization (-0.1±1.8).
We conducted various one-way
ANOVAs to determine the effect of educa
tional preparation and experience on Mid
west ATCs' teaching activities and opin
ions. The teaching activity scores are sum
marized hi Table 1. Inferences about these
data have been guarded because sample

sizes were sometimes less than 30. Scores
were higher, however, forrespondents who
had a master's or higher degree than for
respondents with a baccalaureate degree
(F(l,77)=5.50, p<.02). There were no dif
ferences when other categories of academic
preparation and experience were compared.
When the 80 clinical teachers were
grouped for experience comparison, the
ATCs with less than 6 years' experience
felt that they had less time for clinical
instruction than did older ATCs
(F(l,79)=7.36, p<.008). No other differ
ences were found between less experi
enced and more experienced ATCs.
Respondents with teaching degrees
placed higher importance on clinical teach
ing than did nonteachers (F(l,153)=6.44,
p<.01) (Table 2). The teachers disagreed
strongly with the statement, "clinical teach
ing is difficult," when compared to the
responses of nonteachers (F(l,153)=4.59,
p<.03). The.teachers also felt more confi
dent about their academic preparation to
teach clinically than did nonteachers
(F(l,153)=9.71,p<.002). Finally, teachers
had stronger opinions that the organization
of the clinical teaching setting was similar

Table 1—Effect of Teaching Preparation, Experience, and Clinical Workload on
Teaching Activity Scores
Groups

na

Mean

±SD

F

Baccalaureate Degree
Master's or Higher Degree

26
52

-0.36
0.18

0.9
0.7

5.49b

No Teaching Degree
Teaching Degree

28

-0.25
0.14

0.8
1.1

2.72

50

No Clinical Education Course
Clinical Education Course

41
37

-0.16
0.18

0.9
1.1

2.31

Taught Classroom < 5 Years
Taught Classroom > 5 Years

32°

0.03
0.14

0.9
1.0

0.20

32

Clinical Work Time
Low (1-20 hours/week)
Medium (21-40 hours/week)
High (more than 40 hours/week)

20
36
22

0.27
0.17
-0.03

1.1
1.1
0.7

1.27

Note: Teaching Activity Scores were expressed as a standard score with Mean=0,
SD=1.
aTwo respondents did not complete all items in part two; therefore, their data were
removed from this analysis.
bA difference (p<.05) was observed between entry-level and higher degree levels for
Teaching Component Scores.
"Twenty-four respondents who teach students in the clinical setting had not taught in
formal classroom settings.
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to that of the classroom than did nonteachers
(F(l,153)=4.93,p<.02).

Discussion

In 1990, the NATA Board of Certifi
cation, Inc revalidated the Role Delinea
tion for athletic trainers (2). The 1990
revalidation data (n=424, 42% response
rate) showed demographic descriptions
similar to those of our survey respondents.
Importance ratings by the Role Delinea
tion respondents on the Education and
Counseling Domain compared similarly to
our opinion results. Midwest ATCs con
sidered clinical instruction as important as
other tasks they performed with athletes
(n=154, m=1.6±1.4). The Role Delinea
tion respondents believed that education
and counseling contributed to the critical
success of the entry-level trainer. Criticality was described as the extent to which
task incompetence would cause harm to
the public. The Education and Counseling
Domain was established as critical to the
entry-level athletic trainer's success, but
low when compared with the other five
domains (n=424, m=4.0, 4=Great Harm).
In spite of the high criticality, the Role
Delineation respondents rated education
and counseling the least important to suc
cessful performance (n=424, m=3.4,3=Important). The importance scale in the Role
Delineation ranged from Not Important (0)
to Extremely Important (5).
Our study differed from the Role De
lineation education and counseling fre
quency rating. The Role Delineation re
spondents rep orted that typic al entry-level
ATCs spend 9% of their time performing
education and counseling tasks (n=416,
m=9.4%). This domain included five abili
ties in counseling, two in student athletic
trainer instruction, and one in continuing
education. The domain organized 56
knowledge and skill abilities into eight
tasks. Our results showed that 101 ATCs
(63%) spent over 30% of their time with
clinical instruction. Newly-certified ATCs
were no different than established ATCs
in time allotted for clinical instruction.
Midwest ATCs may have placed a higher
importance on clinical instruction byrepresentative time than did the Role Delinea
tion national sample. Because our study
involved a cross-section of experience
levels of ATCs and concentrated on clini
cal teaching, the results may have been
biased in favor of broader educational
content and more teaching time. Our
results appear consistent with those of

Table 2.—Opinions of Respondents With and Without Teaching Degrees
Item

With Degree3
Mean
+SD

Without Degreeb
Mean
+SD

Clinical teaching activities
with student athletic trainers are
as important as other activities
that I perform with athletes.

1.8°

1.4

1.2

1.4

Clinical teaching of student
athletic trainers is difficult for me.

-1.6°

1.5

-1.1

1.6

I was academically prepared
by my education to teach
student athletic trainers in
the clinical setting.

1.1°

1.9

0.1

2.1

Clinical instruction uses the
same organization as classroom
instruction.

0.1 °

1.9

-0.5

1.5

though their clinical teaching roles are
similar. They considered clinical instruc
tion an important service despite the time
and the preparation required and the an
ticipation of a potentially volatile and
unpredictable work setting. Perrin and
Lephart (11) and Weidner (16) suggest
that lack of instructor experience and dif
ferences in student backgrounds are two
important reasons to maintain frequent
clinical faculty meetings. Given the com
plex nature of the clinical setting and
therefore clinical instruction, we agree
that students be mentored in their clinical
teaching. Although not addressed in this
study, further investigation might deter
mine the contribution of clinical instruc
tor experience and instructional methods
on student board examination scores and
on performance evaluations of graduates.

Conclusions

an=93
bn=61

CA difference (p<.05) was observed on these opinions between athletic trainers with
teaching degrees and athletic trainers without degrees.
other health care professionals who de opment. Most Midwest ATCs who teach
vote 10% to 40% of their clinical service clinically present information about clini
time to teaching students (7,10,15). We cal subjects or instruct students to per
feel confident that time indicators showed form a certain task or series of tasks. This
actual activity of Midwest ATCs because instructor-dominated method of clinical
three questionnaire items cross-validated instruction is similar to instructional meth
time allotments of the ATCs and the ods for the classroom setting. We can
questionnaire response rate was repre neither define the complexity nor the sim
sentative of District 5 ATCs.
plicity of the mentorship provided by these
Some health care professionals su athletic trainers. Systematic exposure and
pervise only a few students during the progression, recommended by the NATA
time that they have patient care duties (13), may encourage a form of clinical
(7,10,15), but in this study ATCs super organization that enables the ATCs to feel
vised nine students or more (n=17, confident and to teach efficiently.
range=9-21+). The ATCs supervising a
Athletic trainers approach the com
large number of students taught for about bined service and education roles differ
the same time period per week (20 hours) ently than other health care professionals
(n=17, m=21.8, ±14.9) as those ATCs (5-7,10,14,15). The NATA combines and
who supervised fewer students. These supports teaching objectives in profes
ATCs may be efficient with their contact sional competencies (2,13), while other
time or may coordinate supervision with health professions typically do not con
other ATCs. Another explanation for centrate on teaching methods in their pro
supervisory time commitments is expo fessional preparation (11,15). The NATA
sure benefit. The ATCs may have consid identifies competencies in instructional
ered clinical teaching to mean daily expo methods for entry-level readiness. Instruc
sure to problems encountered by athletes tion about these competencies may be
and coaches. Draper (3) noted that daily included as part of a course or may be
exposure often has meant allowing stu broadened into a semester-length teach
dents to work on their own. In Draper's ing methods course.
study, the ATCs who approached clinical
ATC respondents are not similar to
teaching in this way gave students little other health care professionals in their
input to professional and technical devel background preparation to teach, even
Volume 27
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This study describes clinical teach
ing roles of athletic trainers. The ATCs
with teacher preparation and experience
develop broader clinical instruction ac
tivities and have stronger positive clinical
instruction opinions than do athletic train
ers without teaching backgrounds. Young
athletic trainers with less than 6 years'
experience have difficulty finding time
for clinical teaching. Athletic trainers
with a master's or higher degree show
broader teaching activities than athletic
trainers with baccalaureate professional
preparation. We did not attempt to iden
tify master teachers of athletic training
students nor did we address comparisons
between teaching roles and educational
outcomes.
Teacher preparation and post-bacca
laureate education appear to be desirable
qualities to look for when hiring ATCs if
clinical teaching experience and breadth
of teaching activities are important. We
make this recommendation with some
caution since categories of teaching ac
tivities and opinions of clinical teaching
have not been related to the benefits of
maximum educational outcomes. At
present we suffer from an incomplete un
derstanding of the specific practices of
clinical teachers, and must rely on an
appreciation of the consistently high prac
tice standards developed within the corp
of athletic training professionals (8).

Acknowledgements

We appreciate the NATA District 5
membership for their support of thisproject
Journal of Athletic Training

301

and for their interest in student athletic
trainer education.

6.

References

1. CarminesE,ZellerR. Reliability andValidityAssessment. Beverly Hills, Calif: Sage Publications; 1979:
43-49.
2. Columbia Assessment Services. Role Delineation
ValidationStudyfor the Entry-level AthleticTrai ner's
Certification Examination. Raleigh NC: National
Athletic Trainers' Association Board of Certification;
1990:5-16,59-67.
3. DraperD. Anevaluationmodelofthestudentathletic
trainer's clinical experience. AthleticTraining,JNATA.
1987; 22: 111-114.
4. DraperD. Students'learning styles compared with
their performance on the NATA certification exam.
Athletic Training. JNATA. 1989; 24: 234-235,275.
5. FoleyR. Instructional media and methods. In:McGuire
C,FoleyR,Gorr A, Richards R. Handbook ofHealth

7.
8.
9.
10.
11.

Professions Education. Washington, DC: JosseyBass; 1983:243-255.
Foley R, Smilansky J. Skill lessons. In: Foley R,
Smilanski J. Teaching Techniques: A Handbook for
Health Professionals. New York, NY: McGraw-Hill;
1980:70-91.
Foley R, Smilanski J, Yonke A. Teacher-student
interaction in a medical clerkship. JMedEduc. 1979;
54: 633-636.
FosterD, YesalisC.FergusonK, Albright J. Quality
assessmentof athletic trainers. AmJSportsMed. 1989;
17: 258-262.
HinkleD.Wiersma W.JursS. Applied Statisticsfonhe
Behavioral Sciences. Boston, Mass: Houghton Mfflin;
1988: 119,557-565.
Jarski R, Kulig K, Olson R. Clinical teaching in
physical therapy. JAmPhysTherAssoc. 1990;70:173178.
McGuire C. Introduction: pressures, concerns, and
responses of the professions. In: McGuire C, FoleyR,
Gorr A, Richards R. Handbook ofHealth Professions

Education. Washington, DC: Jossey-Bass; 1983:3-9.
12. Pen-in D, Lephart S. Role of the NATA curriculum
directoras a clinician and educator. AthleticTraining,
JNATA. 1988;23:41-63.
13. Professional Education Committee of the National
Athletic Trainers' Association. Guidelinesfor Development and Implementation of NATA Approved Undergraduate Athletic Training Education Programs.
Dallas, Tex: National Athletic Trainers' Association;
1988:12-19.
14. Schweitzer K, Cohen P. Teaching dental materials
using the personalized system of instruction. J Dent
Educ. 1987;51:589-593.
15. Tornyay R, Thompson M. Teaching in the clinical
setting. In: Tornyay R, Thompson M Strategies for
Teaching Nursing. New York, NY: John Wiley &
Sons, Inc; 1987:145-177.
16. WeidnerT. Undergraduate athletic training education
programs: aspects of their operation, administration,
andstructure. AthleticTraining.JNATA. 1989;24:330332.

Thera-BancT Resistive Tfe
Unmatched Versatility
Whether you are
working with orthopaedic,
rehabilitation or postsurgical patients, TheraBand helps improve
strength, range of motion
and/or coordination of
small and large muscle
groups. Thera-Band also offers the therapist the
option of using active or resistive exercise.
Now available in seven, color-coded resistance
levels, Thera-Band is more versatile than ever.
The therapist needs simply to vary the length of

302

Volume 27

Number 4

1992

the band or choose different resistance levels
(or combinations of bands) to create a customdesigned therapy program precisely suited for
the patient. Another built-in benefit of the TheraBand program is the psychological boost that the

Standard rolls are 6" wide x 18' long.
Bulk rolls are 6" wide x 150' long.

Journal of Athletic Training

15th Annual NATA Student Writing Contest
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 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 entrant will receive a cash award and the paper will be published in the Journal of Athletic
Training with recognition as the winning entry in the Annual NATA 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 the Journal of Athletic Training. It is suggested that before
starting, students read: Knight KL: Tips for scientific/medical writers, Athletic Training, JNATA, 25: 4750. 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.
6. Entries must be received by March 1, 1993. Announcement of the winner will be made at the Annual
Meeting 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 of the paper must be received at the following address by March 1,1993:
NATA Student Writing Contest
Deloss Brubaker, EdD, ATC
Life College
1269 Barclay Circle
Marietta, GA 30060

rapy System
patient experiences by progressing from one
color-coded resistance level to the next. Because
Thera-Band is portable and so easy to use, it is
ideal for continued treatment at home under a
prescribed plan of care.

Economical
Easy to Use
Versatile
Proven Effective

New Study Proves Thera-BancTs
Effectiveness
A recently completed
university / hospital
study proved that
a regular program of
resistance therapy
using Thera-Band
significantly increases muscular strength.
For a synopsis of this study, contact:
The Hygenic Corporation

:PThera-Ba
iid=9
System Of Progressive Resistance

Ill

1245 Home Avenue, Akron, Ohio 44310

HYGENIC

Volume 27 •

Number 4

•

(216)633-8460
Fax (216) 633-9359

1992 • Journal of Athletic Training

303

Evaluation of Professional Preparation in
Athletic Training by Employed,
Entry-Level Athletic Trainers
Thomas G. Weidner, PhD, ATC
William J. Vincent, EdD
ABSTRACT: The purpose of this study was
to determine the perceived adequacy of
professional preparation in athletic train
ing among employed, entry-level certified
athletic trainers. Data were gathered by
means of a self-reporting questionnaire
designed specifically for the study. There
were 277 questionnaires mailed, and 183
entry-level certified athletic trainers (66%)
responded to the survey. Demographic
and employment characteristics of the re
spondents were examined. Respondents
rated their perceptions ofadequacy ofpro
fessional preparation and growth in sev
eral academic and clinical task areas.
Entry-level athletic trainers felt more pre
pared in the areas ofprevention of athletic
injuries/illnesses, evaluation and recogni
tion of athletic injuries/illnesses, and first
aid/emergency care. They felt less pre
pared in the areas of rehabilitation and
reconditioning, organization and adminis
tration ofathletic training programs, coun
seling and guidance of athletes, and edu
cation of athletes. Many entry-level certi
fied athletic trainers were not strongly
impressed with the adequacy of the num
ber of clinical hours required or the areas
of clinical experiences encountered dur
ing their professional preparation pro
grams. Respondents felt that their men
tors/certified athletic trainers could have
provided more leadership, guidance, and
evaluation. According to this study, proThomas Weidner is an assistant pro
fessor of athletic training with the School
ofPhysical Education at Ball State Univer
sity in Muncie, IN.
William Vincent is a professor with
the Department of Kinesiology at Cali
fornia State University in Northridge,
CA.
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fessional preparation programs in athletic
training are adequately preparing entrylev el professionals, but certain task areas
need increased emphasis.

S

ince the completion of the initial ath
letic training role delineation study in
1982 (6) and the subsequent development
of both a revised entry-level certification
examination (1) and a list of educational
competencies (8), no evaluation of the suc
cess of screening and professional prepa
ration tools relevant to performance during
initial employment has been conducted.
The professional preparation programs of
other allied health professionals already
have been researched in these areas (2,7).
Though descriptive statistics are available
on certification examination results and
initial placement of certified athletic train
ers, no data exist on the strengths and
weaknesses of athletic training professional
preparation. Information to apprise ath
letic training educators and students of
specific job performancerequirements will
assist both groups in the preparation pro
cess.
The purpose of this study was to
determine the perceived adequacy of pro
fessional preparation in athletic training
by employed, entry-level (first 18 months)
certified athletic trainers. The following
questions were addressed:
1. What are the demographic and em
ployment characteristics of entrylevel athletic trainers?
2. What are the general perceptions
of adequacy of professional prepa
ration in athletic training?
3. Are there any differences between
selected demographic and employ
ment characteristics and percep
tions of professional preparation in
athletic training?
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Methods

We gathered data through the use of a
serf-reporting questionnaire designed spe
cifically for the study. Respondents used a
5-point Likert scale to rate the extent of
their agreement or disagreement with state
ments concerning adequacy of professional
preparation. The general items listed and
the areas investigated either were partially
derived from the major task areas in ath
letic training or from the NATA guidelines
for implementation of undergraduate ath
letic training education programs (1,8,9).
This study investigated demographic and
employment characteristics, academic
(classroom) and clinical preparation and
experiences, and aspects of professional
growth and development. Members of the
NATA Professional Education Committee
reviewed the questionnaire for content va
lidity.
Mailing labels were obtained from the
NATA Certification Office for all those
who passed the NATA certification exami
nation during the spring of 1989 (N=277).
Each person received a questionnaire
packet containing a cover letter describing
the importance and purpose of the study, a
survey instrument, and a stamped, selfaddressed return envelope. We performed
all tabulations and computations using the
BMDP Statistical Software Programs (3).
Percentage differences between academic
and clinical preparation variables were
detected through analysis of variance
(ANOVA). The descriptive statistics and
comments from the open-ended questions
were computed by hand.

Results

A total of 183 (66%) of the question
naires were returned. Since every respon
dent did not answer all questions, the
percentage for each question is based on
the number of responses to that particular
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question rather than on the basis of the
total number of respondents. The lowest
frequency count for any question was 1 60
(87% of all respondents). Frequencies are
reported for all tables.
Demographic and Employment
Characteristics
Of the 183 respondents, 108 (59%)
were males, and 75 (41%) were females.
Seventy-five (41%) had been employed for
12 to 18 months, and 126 (70%) had com
pleted over 1,800 clinical hours during
their professional preparation (Table 1).
Of 1 81 respondents, 64 (35%) reported that
they had completed an internship program,
81 (45%) an NATA-approved undergradu
ate program, and 36 (19%) an NATAapproved graduate program.
Table 1 .—Distribution of Clock Hours of
Clinical Experience During Professional
Preparation (N=179)
Clock Hours

Respondents
n
(%)

800-1200
1200-1800
1800-2500
over 2500

14
39
66
60

(9)
(22)
(37)
(33)

Adequacy of Professional Preparation
Using a 5-point Likert scale (1 =
strongly disagree; 2 = disagree; 3 = unde
cided; 4 = agree; 5 = strongly agree), re
spondents rated their perceptions of ad
equacy of professional preparation and
growth in several academic clinical areas.
The greatest satisfaction (strongly agree),
both academically and clinically, was
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programs were the least satisfied (Table 3).
As illustrated in Table 4, respondents were
not greatly satisfied (strongly agree) with
their preparation in any of the selected
areas of clinical experiences: men's sports
(31%) and women's sports (23%), youth
sports (21%), affiliated athletic training
settings (19%), and allied medical settings
(14%).
Growth and development aspects of
professional preparation in athletic train
ing also were examined. Entry-level cer
tified athletic trainers felt only somewhat
certain (strongly agree = 30%, 50/168)
that they developed an appropriate level
of professional maturity prior to entering

Table 2—Perceived Adequacy of Academic and Clinical Preparation in Athletic Training (N=177)

Domain

More than half of 181 respondents, 71
(39%) were employed at sports medicine
centers. Of these, 45 (25%) had high
school responsibilities as well. There were
43 (24%) respondents working at colleges/
universities, 36 (20%) at high schools, and
4 (2%) at community colleges. Thirty-five
of 180 respondents (19%) functioned in an
assistant athletic trainer role. Seventy of
180 (39%) of the entry-level certified ath
letic trainers did not work with any other
athletic trainers on staff; however, 5 1 (28%)
did work on staffs with three or more ath
letic trainers. Only 28 of 179 (16%) entrylevel athletic trainers rated the facilities
and the availability of consumable sup
plies as inadequate.
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reported most frequently in the areas (do
mains) of prevention of athletic injuries/
illnesses (academic, 42%; clinical, 44%);
evaluation and recognition of athletic inju
ries/illnesses (academic, 42%; clinical,
46%); and first aid and emergency care
(academic, 54%; clinical, 47%) (Table 2).
Satisfaction was reported less frequently in
the areas of rehabilitation and recondition
ing (academic, 25%; clinical, 24%); organi
zation and administration of athletic train
ing program (academic, 14%;clinical, 14%);
counseling and guidance of athletes (aca
demic, 11%; clinical, 11%); and education
of athletes (academic, 16%; clinical, 16%)
(Table 2).

Respondents' Perceptions
Clinical
Academic
Strongly Total
Strongly Total
Agree Agree
Agree
Agree Agree
Agree
n (%)
n (%)

Prevention of athletic
injuries/illnesses

87(49)

75(42) 162(92)

80(45)

77(44) 157(89)

Evaluation of athletic
injuries/illnesses

87(49)

75(42) 162(92)

76(43)

81(46) 157(89)

First aid and
emergency care

71(40)

96(54) 167(94)

74(42)

83(47) 157(89)

Rehabilitation/
reconditioning

76(43)

44(25) 120(68)

70(40)

43(24) 113(64)

Organization/
administration of
athletic training
program

79(45)

24(14) 103(58)

69(39)

24(14)

93(53)

Counseling and
guidance of athletes

73(41)

19(11)

92(52)

65(37)

20(11)

85(48)

Education of athletes,
parents, and coaches

78(44)

29(16) 107(60)

68(38)

28(16)

96(54)

Most responding entry-level certified
athletic trainers were not satisfied with the
adequacy of the number of clinical hours
required (too few hours required) or with
the areas of clinical experiences encoun
tered during their professional preparation
programs. Respondents from NATA-approved graduate programs were the most
satisfied with their clinical hours require
ment, while those respondents from intern
ship and NATA-approved undergraduate
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the job market. Related to this, about 20%
of the respondents strongly agreed (20/
102) that their clinical instructors pro
vided them with a realistic impression of
their overall professional readiness to enter
the job market. A similar attitude (strongly
agree = 29%, 48/164) was reported re
garding the adequacy of the "mentoring"
(leadership and guidance) from the clini
cal instructors or others associated with
the athletic training pro gram. AnANOVA
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Quoted from the journal of the American Medical Association January 10, 1966, vol 195 pp. 67-70
Copyright 1 966, by American Medical Association
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Table 3—Perceptions of Adequacy of Clinical Clock Hour Requirements in
Athletic Training Professional Preparation Programs (N=169)
Agree; n(%)

Strongly Agree; n (%)

Total Agree; n(%)

NATA undergraduate
(800 hours)

21 (28)

7(9)

28 (37)

Internship
(1500 hours)

24(39)

5(8)

29(47)

NATA graduate

7(23)

8(26)

15(49)

Program Type

Table 4—Perceived Adequacy of Professional Preparation for
Selected Clinical Experiences
Clinical
Experience
Men's sports
Women's sports
Youth sports
Affiliated settings
Allied settings

Total number
of respondents

Agree
n(%)

Strongly
Agree

Total
Agree

163
170
170
161
160

51 (31)
56 (33)
57(34)
35 (22)
35 (22)

50(31)
39 (23)
36(21)
30(19)
23(14)

101 (62)
95 (56)
93 (55)
65 (40)
58 (36)

revealed no significant difference between
any of the demographic and employment
variables and adequacy of professional
preparation in the seven major task areas
that define the athletic training profes
sion.
Open-ended responses appeared to
support the objective findings of the study.
Strengths dealing with academic prepara
tion included recognition/evaluation, pre
vention, and emergency care of athletic
injuries. Strengths dealing with clinical
preparation included the overall value of
the clinical hours as well as the value of
experiences in allied and affiliated settings
and with different sports. The athletic
training staff and faculty associated with
professional preparation programs were
frequently commended. Weaknesses in
the academic preparation area included
rehabilitation of athletic injuries, therapeu
tic modalities, organization of athletic train
ing programs, and counseling of athletes.
Weaknesses in the clinical preparation area
included lack of experience with adminis
trators andlack of experiences in allied and
affiliated settings. Other reported weak
nesses included a wide variety of specific
complaints.
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Discussion

Based on the respondents studied, both
types of athletic training professional prepa
ration programs—NATA-approved cur
riculum and internship—adequately pre
pare students to function as certified ath
letic trainers. There were no significant
differences between these program types,
and the number of clinical hours completed
did not seem to affect perceptions of ad
equate professional preparation for the first
job. A study in which certification exami
nation results were investigated supports
this conclusion, finding no differences be
tween either the two types of professional
preparation programs or the number of
clinical hours completed (4). Also, a fol
low-up study 5 and 10 years after certifica
tion revealed that the perceived academic
and clinical preparation of entry-level ath
letic trainers and their confidence at their
first jobs were independent of both years of
certification and the method of educational
preparation (5).
The majority of student athletic train
ers in the two types of professional prepa
ration programs completed more than the
minimum number of clinical hours required.
Even though additional clinical hours have
no impact on either certification examina
tion results or the perceptions of adequacy
of preparation, entry-level certified ath
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letic trainers felt that the clinical hours
requirements were not sufficient. Perhaps
research that studies the relationship be
tween certification exam results and the
areas investigated in this study would be
meaningful (eg, allied medical clinical ex
periences, professional maturity, clinical
experience in major task areas). More or
less emphasis in these areas may affect
performance on the NATA certification
exam.
This study revealed that there were no
significant differences between those em
ployed in traditional and nontraditional
settings. It appears, then, that certified
athletic trainers feel prepared to work in
sports medicine centers, despite the lack of
specific educational guidelines or recom
mendations to prepare students for these
nontraditional settings. An earlier study,
which examined the roles of athletic train
ers employed in sports medicine centers,
also supports this finding (13).
Professional preparation programs in
athletic training appear to be providing
adequate academic and clinical prepara
tion in the three task areas of evaluation/
recognition of athletic injuries/illnesses,
prevention of athletic injuries/illnesses, and
first aid and emergency care. Because of
the "criticality" of the above task areas (1),
it is notable that students are being ad
equately prepared. Further research might
examine the size (number of students and
certified athletic trainers) of a program and
the relationship of adequate clinical prepa
ration in the above areas. Perhaps in pro
grams with a large number of student ath
letic trainers and staff certified athletic
trainers, opportunities to evaluate and treat
injuries are more limited. Subsequent per
ceptions of adequacy of preparation in these
areas would likely decline.
Although this study is an initial at
tempt to examine entry-level athletic train
ers' perceptions of the adequacy of their
professional preparation, their responses
warrant careful consideration. The items
within this study are suggested for use in
individual program serf-assessment. The
following recommendations are made to
enhance professional preparation in ath
letic training:
1 . Improve and increase both the academic
and clinical experiences in the follow
ing four task areas: rehabilitation of
athletic injuries; organization and
administration of athletic training pro
grams; counseling and guidance of
athletes; and education of athletes,

Stop stingers
before they strike,

In short,
they're cooler,

Hie Dnuid nicDauid
COWBOY COLLAR

COMPRESSION SHORTS

The only molded foam collar and padded vest in one.
Contact your local dealer or call 1-800-237-8254.

With breathable Intera® in 14 team colors.
Contact your local dealer or call 1-800-237-8254.

Designed
to perform,

Lace up to
cut down injuries,

nicDauid
nUDauid
KNEE GUARD ANKLE GUARD

vi^A^^fc

••^fe

•

feT

The most advanced step in engineered knee protection.
Contact your local dealer or call 1-800-237-8254.

Tested and proven most effective versus tape.
Contact your local dealer or call 1-800-237-8254.

parents, and coaches. The 1990 Role
Delineation Validation Study (1) sup
ports this recommendation, especially
noting that increased time is now be
ing spent on the last three of these
listed task areas.
2. Improve and increase the clinical expe
riences in both allied medical (eg,
physical therapy, podiatry) and affili
ated settings (eg, high school, com
munity college). Particular efforts to
provide clinical experiences with
youth sports will be necessary. Where
injury reconditioning experiences are
limited, student athletic trainers may
especially benefit from clinical work
with physical therapists at sports medi
cine centers.
3. Improve and increase the mentor rela
tionship with student athletic trainers.
Place more emphasis on professional

evaluation of these students. Pro
grams with a large number of students
may need to concentrate harder on this
goal.
4. Improve and increase clinical experi
ences in both men's and women's
sports. It appears that too often stu
dents concentrate a disproportionate
amount of time on sports involving
only one gender.

5.

6.

7.

8.

9.
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A National Survey of Athletic Trainer
Roles and Responsibilities in the
Allied Clinical Setting
Katherine Marcum Duncan, MS, ATC
Kenneth E. Wright, DA, ATC
ABSTRACT: Data collected from a survey needed to address the levels ofprofessional fully completed the college/university un
instrument mailed to all 188 NATA-ap- preparation as related to the NATA compe dergraduate degree, fulfilled the require
proved allied clinical setting directors were tencies, job roles, and responsibilities of ments for certification, and has passed the
analyzed to assess the current levels of the clinical athletic trainer.
NATA certification examination adminis
professional preparation as related to the
tered by the NATA Board of Certification
NATA competencies, job roles, and respon
(5)." Arnheim (2) discussed athletic train
ports medicine has become an in ing by identifying ATCs as well-trained
sibilities of certified athletic trainers in the
creasingly popular career choice in and highly educated professionals who are
allied clinical setting. The topics examined
included specific roles and responsibilities the last decade, in part, because of the concerned with ". . . injury prevention,
of certified athletic trainers currently em tremendous importance placed on athletics recognition and evaluation, and the man
ployed in an allied clinical setting. A re today. As athletic competition becomes agement, organization and administration,
sponse rate of 70.5% was obtained. Skills more intense and more competitive, the education, and counseling of the injured."
and services provided by the clinical ATC prevention and rehabilitation of athletic in
The American Physical Therapy As
rated as very important were: evaluation, juries has become increasingly important to sociation (APTA) (1) defines physical
prevention, and rehabilitation/recondition athletes, coaches, and spectators. Mem therapy as "... a health profession whose
ing of athletic injuries. Competency re bers of the sports medicine team can in primary purpose is the promotion of the
garding recognition and evaluation received clude athletic trainers, physicians, physical optimal human health and function through
the highest relative importance score,which therapists, etc. With so many professionals the application of scientific principles to
is consistent with the findings of the 1982 involved in sports medicine, athletes must prevent, identify, assess, correct, or allevi
NATA Role Delineation Study and the 1991 decide to whom they should turn for the best ate acute or prolonged movement dysfunc
NATA ValidationStudy. Educational prepa care. Because no central certifying agency tion."
ration through NATA-approved curricu- exists as aregulator of the practice of sports
The purpose of this study was to assess
lums had the highest importance in profes medicine, there often is confusion about the the current level of professional preparation
sional preparation for a career in athletic roles andresponsibilities of each staff mem as related to the NATA competencies, job
training. The data indicated that educa ber of a sports medicine clinic.
roles, and responsibilities of certified ath
tional emphasis for athletic training stu
Recently, ATCs have been offered letic trainers employed in the allied clinical
dents interested in employment in the employment in the nontraditional setting setting in order to enhance professional
nontraditional setting has diverged from (clinics). The relationship between physi preparation of prospective athletic trainers.
the guidelines established in the 1982 Role cal therapists (PTs) and ATCs has become
Delineation Study. The results of this study more critical. The areas of overlap in the Methods
suggest that students preparing for a ca professional roles and responsibilities of
With a list obtained from the NATA in
reer in a nontraditional (clinical) setting the ATC and the PT become evident when 1988, the researchers mailed a question
shouldfocus on developing skills in athletic comparing the folio wing definitions of these naire to all 188 NATA-approved allied clini
injury evaluation, rehabilitation and re sports medicine professionals. By examin cal directors. The survey was designed to
conditioning, and prevention. While these ing the working relationship of these two objectively obtain information about each
results support findings of the 1982 Role groups of professionals who work together allied clinical setting. A cover letter ex
Delineation Study, additional research is as teammates on the sports medicine team, plaining intent prefaced the survey instru
and by examining the competencies, roles, ment. The purpose of the letter was to
Katherine Duncan is employed as an andresponsibilities of the ATC in the clini establish confidentiality for the subjects
athletic trainer at the DCH Regional Medi cal setting, the areas of greatest importance who chose to respond. After 14 days, a
for professional preparation in clinical ath follow-upsurvey/questionnairewasmailed.
cal Center in Tuscaloosa, AL.
The Likert scale method was used to
Kenneth Wright is curriculum direc letic training can be identified.
The National Athletic Trainers' Asso analyze the importance of athletic training
tor of athletic training at The University of
ciation (NATA) defines an ATC as "[a]n skills and services within each of the six
Alabama in Tuscaloosa, AL.
allied health professional who has success competencies under examination. This scale
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allowed the researchers to "assess the de
gree of agreement or disagreement with
statements and is widely used in attitude
inventories (9)." In obtaining an objective
value of the importance of opinion from the
health care professional, a 7-point Likert
scale was used to gather information. The
scores for each skill were averaged and the
proportion of skills that were performed
very well and those performed poorly in
each competency were computed.
As the surveys were returned, the data
were entered into a computer data file and
then analyzed with a statistical analysis
system program to determine means and
frequencies for each question on the survey
(8). The descriptive statistics obtained are
discussed.

Results

Of the 188 surveys mailed, 127(70.5%)
were completed and returned. This return
rate implied a strong interest toward con
tinuing research in this area. Results of the
data are displayed in Figures 1 and 2 and the
Table.
There were 124 surveys (82%) returned
that were completed by the director of the
clinic, as requested in the cover letter. The
remaining 23 surveys (18%) were com
pleted by a staff member other than the
clinical director. Although the information
was solicited from the directors, the infor
mation requested in the survey should have
been familiar enough for any clinical staff
member to respond to the questions with
reasonable accuracy and judgment. Based
on the majority of the clinics' patient popu
lation, 67 (52.8%) classified themselves as
sports medicine centers, 30 (23.6%) were
physician-owned, and another 30 (23.6%)
classified their ownership as corporate. The
clinics that provided responses to this sur
vey were located in cities ranging in popu
lation from 5,000 to 9 million.
An average of 46% of the clinical
patients seen each year were treated for an
athletic injury. During the average work
day, the ATC spent an average of 60% of
his/her time working with athletic injuries
in the clinical or school setting. The re
maining 40% was spent working in public
relations, program development, and edu
cation.
The PT performs the initial evaluation
of athletic injuries in 64 (50%) of the re
sponding clinics. Thirty-three (26%) of the
respondents stated the evaluation could be
performed by an ATC or a PT, usually with
a team approach. Fifteen (12%) of the
312
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Fig 2—The relative performance of the NATA competencies in athletic training in the allied clinical
setting were assessed using a 7-point Likert scale.

evaluations were performed by the ATC
alone, while another 15 (12%) were per
formed by a medical doctor.
One hundred twelve of theclinics (88%)
indicated that their ATCs spent time pro
viding clinical coverage to school and com
munity athletics. The mean value for time
spent in these activities was 36%. This
coverage is often remunerated through a
contract with the school (58% of the time);
however, 38 clinics (34%) viewed this time
as a donated service to the school or com
munity. Ninety-two percent of the cover
age provided by the surveyed clinics is
provided on a part-time basis for practice,
games, and events, as available.
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According to 41 (32%) of the respond
ing clinicians, ATCs were most often su
pervised in the clinic by PTs. Thirty-eight
(30%) indicated direct supervision by an
other ATC, 34 (27%) stated that ATCs are
supervised by an ATC/PT, while 14 (11%)
did not respond to the question. Financial
compensationfor athletic trainers employed
by clinics was reported by 69 (54%) of the
respondents as most frequently provided
by salary, with compensated time off for
any hours over 40 per week. Thirty-four
(28%) of clinical ATCs were offered an
event fee for hours worked each week over
the 40 hour per week standard paid by
salary. A small percentage of ATCs, 22
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(18%), were paid by salary without regard
to the number of hours worked each week.
The mean number of hours per week re
quired of ATCs, however, is 45.3. The
most frequent response [n=33 (26.7%)] to
the average number of hours worked per
week by an ATC in the clinic is 45. These
findings conflict somewhat with the 61
clinicians (48%) who stated that ATCs are
allowed compensated time off for hours
over 40 each week.
The current average entry-level salary
for an ATC in the clinical setting was
$21,400, while physical therapists received
an average starting salary of $28,600. The
average entry-level salary for an ATC/PT in
the surveyed clinics was $32,240. Most
clinicians indicated they did notrequire any
experience of an entry-level ATC, although
53 (42%) stated they preferred 2 years'
experience.
Sixty-one (48%) of the clinics sur
veyed stated that there is no governmental
regulation of the practice of athletic train
ing in their state. Eighty-nine clinics (70%)
indicated some type of governmental regu
lation in their state but noted no specific
guidelines outlined for athletic trainers in
the clinical setting. These percentages are
indicative only of the situations reported
by the respondents. According to a conver
sation with Dan Campbell, Chair of the
NATA Governmental Relations Commit
tee (June 1992), more than 50% of the
states have some governmental regulation
concerning the practice of athletic training.
Of the six areas of competency,, there
are three areas containing skills that were
rated as very important based GO the skills
included in each .area (Fig 1): evaluation,

prevention, and rehabilitation/recondition
ing of athletic injuries. First aid/emergency
care, organization/administration, and edu
cation/counseling were not rated as very
important.
Prevention and organization/adminis
tration each included one skill that was
rated unimportant (Fig 1). In addition to its
one skill rated unimportant, the prevention
competency reflects 4 out of 14 as very
important and 9 skills that fell in the moder
ately important range.
Competencies that reflected high per
formance scores were evaluation, preven
tion, and rehabilitation/reconditioning of
athletic injuries. Each of these categories
had proportions that indicate very good
performance in over 25% of the skills as
sessed. First aid/emergency care received a
very good rating on only one of six skills
assessed. Organization/administration and
education/counseling received no scores,
which indicated ATCs were performing
very well in these areas. These findings are
displayed in Figure 2.
Only one area of competency, preven
tion, received an average rating of poor
performance for any skill. The majority of
scores for all areas of competency fell in the
range of adequate performance. The results
of this assessment are found in Figure 2.
Basedonthemeans of responses given,
the clinical directors rated their preference
of professional preparationfor athletic train
ers. According to the data, the highest
preference was for the NATA curriculum
graduates, with preparation through the
NATA internship rated second. The Table
presents additional details concerning the
responses to this question.

Preferred Educational Quaffications, in Addition to NATA Certification,
for Prospective Employment in the Allied Clinical Setting
Qualiifoliiioin

Importance*

Certified' Aerobics Instructor
Certified Massage Therapist
Doctoral Degree
Registered Dietitian
ACSM Fitness Instructor
Emergency Medical Technician
National Strength & Conditioning
Master's Degree
Physical Therapist
NATA Internship
NATA Curriculum

1.9
2.1
2.5
2.6
3.2
3.5
3.6
4.6
5.5

5.6
5.9

* 7-point Likert scale; 0 = low, 7 = highly important
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Discussion

In 1982, the NATA Professional Edu
cation Committee established competen
cies for athletic training positions in tradi
tional settings. As a result of these compe
tencies, NATA educational programs use
the specific educational competencies:
Recognition/Evaluation of
athletic injuries
24%
Management/Treatment of
athletic injuries
22%
Rehabilitation of
athletic injuries
20%
Prevention of
athletic injuries
18%
Organization/
Administration of
athletic training programs 9%
Education/Counseling
7%
The fact that the skills in the evaluation
competency received the highest relative
importance score is c onsistent with the find
ings of the NATA (1982). This study found
the skills in the area of recognition and
evaluation of athletic injuries to make up
the highest percentage of the ATC's re
sponsibility (24%).
Weidner (10) surveyed a random
sample of 150 clinics listed in the
Sportsmedicine Directory. Of the 63 clin
ics (42%) that responded, 49 (78%) classi
fied themselves as sports and exercise in
jury centers—facilities where a client can
expect diagnosis, treatment, and rehabilita
tion of an acute injury. The types of clients
most often treated at these clinics were
adults involved in recreation and fitness,
with young scholastic athletes as the sec
ond largest group. The programs offered
most often by the clinics were fitness/con
ditioning programs [24/63 (38%)] with
medically supervised exercise recognized
as the most common [39/63 (62%)] of these
programs. Special athletic injury preven
tion or management services represented
27% (17/63) of the smaller services offered
through the responding clinics.
These clinics received patients for treat
ment most often through physician referral
(95%), followed by serf-referral (71%).
Most clients (73%) received treatment two
or more times per week. The most common
modes of reimbursement for services ren
dered were private payment (95%) and in
surance (87%). PTs had the largest (98%)
total involvement in client treatment and
rehabilitation (10).
Aston-McCrimmon (3) studied com
petencies in physical therapy practice as

T
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they compared to the physical therapist's
educational preparation via a questionnaire
sent to 349 physical therapists. The find
ings indicated that the PTs perceived them
selves as having below-average compe
tence in five areas: 1) treatment skills and
implementation of client-care services, 2)
research skills and creative thinking, 3)
professional growth, 4) societal awareness,
and 5) administrative skills. The other
competency areas (professional ethics and
attitudes, interpersonal relations and com
munication skills, personal qualities, evalu
ation and planning of treatment services)
received average or above-average ratings.
It was emphasized that items with low or
marginal ratings should be considered hi
relation to their appropriateness to all areas
of professional service.
Weidner (11) also studied areas of
competency in physical therapy. Compe
tencies were divided into 12 duty/knowl
edge areas: mechanics of sports injuries,
pathology of sports injuries, taping and
wrapping, conditioning, fitting of protec
tive equipment, screening techniques, fit
ness parameters for beginning competition,
evaluation of sports injuries, treatmenttechniques, emergency/acute care of injuries,
fitness parameters of return to competition,
and nutritionfor athletes. Of these 12 duty/
knowledge areas studied, PTs held the pri
mary responsibility for 11 of these 12 areas
in the reporting clinics, with only fitting of
protective equipment seen as a responsibil
ity of ATCs. Identifying these competen
cies, roles, and responsibilities of the PT in
the clinical setting is important in under
standing the competencies, roles, and re
sponsibilities of ATCs hi the clinic, and
how the two professions relate to each other
hi this study.
Before ATCs began serving wide
spread roles in the allied clinical setting, the
NATA Board of Certification performed a
role-delineation study of roles and respon
sibilities of the entry-level ATC in the tradi
tional setting (ie, high school, college, and
professional athletic training rooms) (6).
As a result of this study, the roles and
responsibilities of the entry-level ATC were
divided into six domains: prevention (18%),
recognition and evaluation (24%), manage
ment/treatment and disposition (22%), re
habilitation (20%), organization and ad
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ministration (9%), and education and coun
seling (7%).
From this study, the Professional Edu
cation Committee of the NATA compiled a
detailed list of competencies divided into
seven major tasks, each listing competen
cies in the cognitive, psychomotor, and
affective domains (7). The seven major
tasks are: 1) prevention of athletic Injuries/
illnesses, 2) evaluation and recognition of
athletic injuries/illnesses and medical re
ferral, 3) first aid and emergency care, 4)
rehabilitation and reconditioning, 5) orga
nization and administration, 6) counseling
and guidance, and 7) education.
Weidner (11) evaluated ATCs on the
duty/knowledge areas discussed earlier with
reference to PTs. The competencies within
the psychomotor domain of eachmajortask
were the criteria for evaluation in the ques
tionnaire used in this study. ATCs hold at
least 50% of the primary responsibility in
each of the following eight areas: taping
and wrapping (57%), conditioning (50%),
fitting of protective equipment (59%),
screening techniques (50%), evaluation of
sports injuries (57%), treatment techniques
(57%), emergency/acute care of injuries
(54%), and fitness parameters for return to
competition (54%). The areas hi which
ATCs hold less than 50% of the clinical
responsibility are: mechanics of sports
injuries (46%), pathology of sports injuries
(34%), fitness parameters for beginning
competition (48%), and nutrition for ath
letes (34%). There is no stated rationale for
the assignment of these responsibilities.
However, the author does note that more
athletic trainers should be involved at a
higher level of clinical responsibility since
"...most of the sports medicine clinics have
physical therapists performing duties that
are generally more a part of the athletic
trainer's traditional role (10)."
Preparation for a professional career
through formal education and experience is
important. Gieck et al (4) surveyed ATCs'
satisfaction with their professional prepara
tion 5 and 10 years after they were certified
by the NATA. Most (93%) of the respon
dents stated they felt they had received
adequate academic preparation, and 87%
stated they had received adequate clinical
preparation. Ninety percent felt they had
received adequate preparation for an entry-
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level athletic training position.
The review of previous documented
literature is critical hi understanding data
that were received from these sports medi
cine clinical directors. In review, this par
ticular study addressed the psychomotor
skills of ATCs in the allied clinical setting.
By reviewing the findings, the following
aspects were rated highly as important ar
eas of educational emphasis in establishing
auricular concentrations for students de
siring employment hi an allied clinical set
ting. They are:
1. Increased emphasis on evaluation skills
2. Increased emphasis onrehabilitationand
reconditioning of athletic injuries
3. Increased emphasis on prevention of ath
letic Injuries
4. Increased practical experiences through
field work and internship opportuni
ties
The results of this study not only con
firm the research of others, but also point
out areas of emphasis that are currently
considered most Important in professional
preparation for an athletic training career hi
the clinic.
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Motivational Congruency and Discrepancy
Between Certified Athletic Trainers and
Noncertified Student Athletic Trainers in
the State of Hawaii
Barton P. Buxton, EdD, ATC
Samuel V. Lankford, PhD
Laurie S. Noda, BS, ATC
ABSTRACT: In March 1992, a survey to cerned with extrinsic rewards. Further
assess motivational preference was sent to investigation needs to include mainland
all certified athletic trainers who were populations and students in approved/ac
practicing in the State of Hawaii and all credited curriculums.
noncertified student athletic trainers who
he National Athletic Trainers' Asso
were enrolled in the athletic training cur
ciation Board of Certification re
riculum at the University of Hawaii. The
return rate was 80% for certified athletic quires students to obtain a minimum of 800
trainers and 100% for student athletic hours within an approved curriculum and
trainers. The findings of the study indi at least 1500 hours in an internship pro
cated that a motivational discrepancy ex gram of athletic training experience to
ists for the following motivational stems: qualify for certification. These hours can
freedom on the job, job growth, benefits be obtained within a traditional athletic
and wages, being appreciated, helping the setting at the interscholastic, intercollegiate,
organization obtaingoals, receiving raises, or professional sports level, or within a
being an integral part of the work team, job clinical setting. Therefore, a major aca
security, andfeedback on job performance demic emphasis in any athletic training
(p <.05). Further, the study indicated educational program is that students apply
differences in rating the importance of cognitive knowledge in a practical setting.
motivators between the certified and the According to Draper (2), "The clinical ex
student athletic trainers concerning free perience can be one of the most rewarding
dom on the job, opportunity for advance and educational opportunities available to
ment, benefits and wages, and job security student athletic trainers. Better insight into
(p < .05). The differences in motivational student motivation in the internship/
factors between the two groups indicated practicum setting could help facilitate a
that the students are more concerned with positive, well-balanced educational expe
intrinsic types of motivators and less con- rience that encourages breadth, knowledge,
and professional growth. Therefore, the
of this investigation was to use a
purpose
Barton Buxton is an assistant profes
motivational inventory to
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ternship or practicum settings and create
work environments that support and en
courage self-motivation. Motivation and
motivational criteria are popular subjects in
organizational literature (5,6). In the area of
leisure management, many authors
(1,3,4,9,10,12) have substantiated the use
of motivational schemes to increase pro
ductivity. However, the use of motiva
tional criteria in the athletic training educa
tion arena is limited. The literature is pri
marily focused on performance evaluations
of students in work-related settings (2).
Creating an environment where stu
dent athletic trainers can be self-motivated,
as well as grow and develop, demands that
supervisors understand the relationship
between various independent variables and
student work motivation factors. Opportu
nities are available to improve productivity
in practicum settings through use of pro
ductivity measures similar to those used in
other industries. The key to improvement
is finding adaptable measurement tools
that can be applied to athletic training in a
practical and meaningful way.

Materials and Methods

The sample population for this investiga
comprised of all certified athletic
was
tion
trainers in the State of Hawaii and all upper
division (junior year or higher) athletic train
ing students at the University of Hawaii at
Manoa. The certified athletic trainers were
currently practicing in the high school setting,
university setting, and/or the clinical setting.
All students were practicing under the super
vision of certified athletic trainers in the uni
versity setting.
To assess motivational congruency and
discrepancy, the Neal-Priest Inventory for
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Motivational Congruency or Discrepancy
© 1992(11) was used. This instrument was
developed from Herzberg's two-factor
motivation/hygiene theory, which was de
veloped from interviews with workers in a
number of professions (6). Recently, this
instrument and variations of it have been
used to study differences and similarities
between park and recreation professionals
in Australia, Canada, Hong Kong, and the
United States (3). The instrument uses 16
motive stems. The respondent is asked to
rank order the 16 motive stems (in terms of
individual importance as motivators), as
well as rate each of the motive stems using
a five point Likert-type rating scale.
We mailed out the surveys and re
quested that respondents rank order the 16
motivational statements (see Tables 1 and
2), rate each one of the statements (see
Table 2 for scale), and provide abrief demo
graphic profile. A stamped, self-addressed
envelope was provided for return of the
instrument.
To determine the differences in moti
vation between the two groups represented
in the study, we used the following statisti
cal procedures. The means and standard
deviations were calculated for the demo
graphic information and for the rating and
ranking of the 16 motivational stems for
both groups. Use of the Mann Whitney U
statistical test provided a statistical mea
sure of differences between the two groups
for motivational ranking of the 16 items.
Mann Whitney U, a nonparametric statis
tic, was used because of its ability to deal
with rank-ordered scores and categories
(13). By using an unpaired, two-tailed
t-test, we determined differences between
the ratings of the motivational statements.
Even with small samples, the t-test has been
shown through extensive computer simula
tion work to be very robust, in the sense that
violations of normality and equality of vari
ance do not greatly affect the accuracy of
the probability statements resulting from
the tests (8). Huck et al (7) noted that many
researchers believe that parametric statis
tics are robust against violations of normal
ity and homogeneity, and they prefer to use
parametric tests in almost any situation. It
was felt that since nearly 100% of our
population was included in this study, we
had a distribution of scores that reflected a
normal distribution for the population be
ing studied. In addition, this study was
designed to infer findings for the population
in Hawaii, not at a national level. Conse
quently, the use of a t-test was chosen to
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Table 1—Hierarchical Ranking Order of Motivational Statements for
Certified Athletic Trainers and Noncertified Student Athletic Trainers

Motivational Statement
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L
M.
N.
0.
P.

Rank Ordering
Non-certified Student Mann Whitney U
Certified
Scores
Athletic Trainers (I) Athletic Trainers (II)
(n=16)
(n=20)

Designation as a leader
Importance of work
Freedom on the job
Achieving work-related goals
Getting along with others
Opportunities for
advancement
Job growth
Good work conditions
Good benefits and wages
Being appreciated
Helping organization
obtain goals
Receiving raises
Being an integral part of
work team
Job security
Feedback on performance
Role in decision-making

16
1
9
4
5

15
2
12
4
5

130.0
114.5
96.5*
146.0
145.0

11
2
7
3
12

11
1
8
13
7

125.0
82.5*
133.5
45.5*
98.5

13
14

6
16

44.5*
100.0

10
6
15
8

3
14
10
9

59.5*
69.5*
52.5*
131.5

' Significant p < .05
Table 2—Means (± S.D.) of Item Rating for
Certified Athletic Trainers and Noncertified Student Athletic Trainers
Motivational Statement
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L
M.
N.
0.
P.

Non-certified Student
Certified
Athletic Trainers (I) Athletic Trainers (II)
(n=16)
(n=20)

Designation as a leader
Importance of work
Freedom on the job
Achieving work-related goals
Getting along with others
Opportunities for advancement
Job growth
Good work conditions
Good benefits and wages
Being appreciated
Helping organization obtain goals
Receiving raises
Being an integral part of work team
Job security
Feedback on performance
Role in decision-making

3.50 (±0.76)
4.90 (±0.31)
4.50 (± 0.61)
4.70 (± 0.47)
4.70 (± 0.57)
4.55 (±0.61)
4.85 (± 0.37)
4.50 (±0.51)
4.75 (±0.44)
4.25 (±0.72)
4.30 (±0.47)
3.95 (±0.67)
4.55 (±0.61)
4.75 (± 0.55)
4.25 (± 0.55)
4.65 (±0.49)

3.19 (±0.83)
4.75 (±0.45)
3.75 (± 0.86) *
4.44 (± 0.51)
4.81 (± 0.40)
4.00 (±0.82)*
5.00 (± 0.00)
4.44 (±0.51)
3.75 (±1.00)*
4.50 (±0.63)
4.56 (±0.51)
3.44 (±1.03)
4.75 (±0.45)
3.94 (± 0.85) *
4.38 (± 0.62)
4. 13 (±0.50)

Scale: 1 =Extremely Unimportant, 2=Unimportant, 3=Neutral, 4=lmportant, and
5=Extremely Important
* Significant p < .05
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analyze the mean scores of the rating of the
importance of each motivational statement.

Results

The surveys were completed and re
turned by 20 (80%) of the 25 certified
athletic trainers and all 16 (100%) of the
student athletic trainers. Certified athletic
trainers responding were: 4 (67%) of the 6
certified high school athletic trainers, 8
(80%) of the 10 certified university athletic
trainers, and 8 (89%) of the 9 certified clinic
athletic trainers.
Significant differences (p < .05) were
found to exist in the hierarchical rankings
of the motivational statements between the
two groups (Table 1). The noncertified
student athletic trainers ranked job growth
(item G) as their number one motivator,
while the certified athletic trainers indi
cated that the importance of their work was
their number one motivator. Additionally,
differences (p < .05) were found to exist
between the two groups for the rankings of
freedom on the job (item C), job growth
(item G), good benefits and wages (item I),
being appreciated (item J), helping the or
ganization to obtain its goals (item K),
being an integral part of the work team
(item M), job security (item N), and feed
back on performance (item O).
Table 2 presents means (±SD) of the
ratings provided by each group for the
motivational items. An unpaired, twotailed t-test was performed between groups
for each motivational statement. The t-test
revealed that the certified athletic trainers
significantly differed (p < .05) from the
student athletic trainers concerning free
dom on the job, opportunities for advance
ment, good benefits and wages, and job
security. Essentially, the certified athletic
trainers felt these items were more impor
tant than did the student athletic trainers.
Eleven (55%) of the certified athletic
trainers were male and 9 (45%) were fe
male. The student population consisted of
10 (62.5%) male respondents and 6 (37.5%)
female respondents. The mean (± SD) age
of the certified athletic trainers was 31.6 (±
5.5) years and the mean (± SD) age of the
student athletic trainers was 22.4 (± 1.5)
years. At the time of the study, the certified
respondents had been in the field of athletic
training for 8.97 ± 6.03 years and the stu
dent respondents for 1.63 ± 1.1 years.

Discussion

The main findings of this study indicate
that there are certain motivational discrepan
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cies between the professional (certified) ath
letic trainers and student (noncertified) ath
letic trainers concerning ranking and rating of
the 16 motive stems. These discrepancies
focused primarily around the students' needs
for intrinsic motivation.
To understand motivation, it is impor
tant to understand that, basically, there are
two types of rewards: intrinsic and extrin
sic. Intrinsic rewards stem from the work
itself. Examples include the feeling of
accomplishment after a job has been com
pleted and the challenge of the task or the
pride one realizes in doing an outstanding
job. Extrinsic rewards entail salary levels,
fringe benefits, promotions, and encour
agement from the supervisor.
Herzberg 's model (6) described ex
trinsic rewards (hygiene-maintenance fac
tors) as job "dissatisfiers" that may influ
ence an athletic trainer's ability to perform
his/her duties. Specifically, these are: poli
cies, pay, work conditions, employee/su
pervisor relationships, status, and job se
curity. These factors could lead to job
dissatisfaction if ignored by supervisors.
Alternately, Herzberg called intrinsic re
wards "motivators," since they seemed to
be associated with job satisfaction, which
he assumed motivated workers and led to
increased productivity. These motivators,
which may influence an athletic trainers'
productivity, are: importance of work, free
dom on the job, job growth, being an inte
gral part of a work team, and having a role
in the decision-making process.
The significant differences notwith
standing, it appears that both groups of
athletic trainers in this study are primarily
motivated by intrinsic factors. One could
conclude that the students want to contrib
ute, fit in, and be helpful in the work place.
They are in a growth mode and are excited
about becoming professionals. They do
notrate wages, benefits, and job security as
high motivators as do the certified athletic
trainers. This finding should not be a
surprise because the students know they:
1) must work either 800 or 1500 plus hours
for certification, 2) are new to the profes
sion, and 3) are not full-time, permanent
employees of the organization where they
currently serve.
These findings suggest that educators
and potential supervisors of student athletic
trainers should meet and discuss ways to
make the internship experience rewarding
(intrinsically) and challenging (expanded
responsibilities) for the student. Specifi
cally, supervisors could allow students in
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creased responsibilities in athlete care and
team assignments. Further, the supervisors
should frequently communicate the impor
tance of the student's role in the success of
the athletic training services. Finally, su
pervisors should create opportunities for
students to participate in staff meetings and
take part in decision-making processes that
affect the goals of the organization.
Students who are involved in all as
pects of the athletic training operation hope
fully will become more informed and pro
gressive professionals. The internship/
practicum experience is crucial to the future
of this profession. By making the experi
ence as rewarding and positive as possible,
educators, students, practitioners, and ath
letes benefit. Finally, further research needs
to be done in the area of motivation of
athletic trainers. This study was conducted
inHawaii to determine motivational prefer
ences of the population of certified athletic
trainers and students who currently are prac
ticing in the state. Additional research
should include a larger mainland popula
tion and student athletic trainers in accred
ited/approved curriculums in order to de
velop a better understanding of motivation
factors and issues within our profession.
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Motivational Congruency and Discrepancy
of Hawaiian Athletic Trainers
Barton P. Buxton, EdD, ATC
Samuel V. Lankford, PhD
Joe H. Gieck, EdD, RPT, ATC
ABSTRACT: Motivation is an integral part removedfrom the work environment, posi
ofan effective organizational management tive motivation is difficult. Creating an
scheme. In March 1992, we sent a survey environment in which athletic trainers can
designed to assess motivational prefer be self-motivated, as well as grow and
ence to all certified athletic trainers in the develop, demands that supervisors under
State ofHawaii. The population included: stand the relationships between various
6 high school athletic trainers, 10 univer independent variables and the work moti
sity athletic trainers, and 9 clinic athletic vation factors of their subordinates. Op
trainers. The surveys were completed and portunities are available to improve pro
returned by 80% of the population. With ductivity in athletic training environments
the exception of being an integral part of a with productivity measures similar to those
work team (p<.05), athletic trainers in the for other industries. The key to improve
State of Hawaii showed little discrepancy ment is finding adaptable measurement
in terms of motivation. Further, there are tools that can be applied to athletic training
differences among the three groups of ath in a practical and meaningful way. In this
letic trainers in rating the importance of investigation, we used a standardized mo
motivators concerning being appreciated, tivational inventory to examine the moti
receiving raises, and being an integral vational congmencies and discrepancies
part of a team (p< .05) Differences in between and among athletic trainers in the
motivational factors among these three state of Hawaii in three different employ
groups could be influenced by the organi ment settings: high school, university, and
zational structure in which the athletic clinic. Without question, the ability to
trainers operate. Further investigation motivate a person's best effort has a direct
should include a mainland population that impact on the success or failure of any
includes athletic trainers in professional organization (3). An example of motiva
sports and the industrial setting.
tion in organizations is provided by Peters
and Waterman (17). The authors indicate
that the productivity of an organization
ne of the most important aspects of should be through its people, by creating an
motivation is the element of control awareness that their best efforts are essen
of one's situation. When this factor is tial and that they will share in the rewards
of the organization's success. Thus, moti
Barton Buxton is an assistant profes vation is an integral part of a productive
sor and athletic training education pro management process. Yet, motivating in
gram director at the University of Hawaii dividuals is a complex process with many
variables. This can be especially true in the
at Manoa, Honolulu, HI.
Samuel Lankford is an assistant pro area of athletic training, where long hours
fessor, recreation and leisure science pro of service are often accompanied by low
gram director, and director of the program pay, lack of appreciation and recognition,
for recreation, research, and service at the and extremely stressful conditions (6). In
University of Hawaii at Manoa.
1986, a case study on athletic training
Joe Gieck is an associate professor of burnout examined a situation in which a
education, associate professor of orthope university athletic trainer was "on the brink
dics and rehabilitation, and head athletic of hospitalization" due to ".. .lack of con
trainer at the University of Virginia in trol of his job situation," "... no positive
Charlottesville, VA.
feedback," "... too many bosses to serve,"
and where he ". . .dreaded going to work"
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(5). This is not an isolated example. It
demonstrates that ill-conceived motiva
tional schemes and poorly managed orga
nizations not onlyreduce or hinder produc
tivity in the work place but may have a
devastating impact on a person's life in
general.
Motivation is an interaction of the
forces within the individual, the job, and
the work environment. While supervisors
can do little to make people work harder,
they can design jobs and create work envi
ronments that support and encourage selfmotivation. For instance, supervisors can
not tell employees that they must be more
productive and expect substantial results.
They can, however, remove barriers to
productivity and innovation. Further, the
supervisors can alter their style of directing
the efforts of the employees to facilitate a
more productive environment. Motivation
and motivational criteria are popular sub
jects in organizational literature (7,8). In
the area of leisure management, many au
thors (1,3,4,14,16) have substantiated the
use of motivational schemes to increase
productivity.
More recently, athletic trainers have
extended their services beyond the bound
aries of the "traditional setting" and have
joined the private sector, working in sports
medicine centers (13,19). In response, at
least one author has suggested that the
traditional undergraduate curriculum be
revised to reflect the current and future
employment trends of athletic trainers in
the private sector (12). The emphasis of
these changes is directed at the need for
"...business-related expertise associated
with management (12)."
With the current and future employ
ment trends of athletic training shifting
toward the private sector and the general
importance of performance and productiv
ity in all athletic training settings, the mo
tivation of athletic trainers should be a
paramount concern to these organizations.

Yet, a review of literature on the manage
ment process specific to motivation in ath
letic training is limited to performance
evaluation (18) and organizational factors
related to burnout (2).

Demographics

Materials and Methods

Educational Status
Undergraduate
Graduate

Certified athletic trainers in the State
of Hawaii comprised the population for
this investigation. The population included
6 high school athletic trainers, 10 univer
sity athletic trainers and 9 clinic athletic
trainers. The Hawaii Athletic Trainers'
Association provided a mailing list of the
25 currently practicing certified athletic
trainers in the state.
To assess motivational congruency
and discrepancy, the Neal-Priest Inventory
for Motivational Congruency or Discrep
ancy (15) was used. This instrument was
developed from Herzberg's two-factor
motivation/hygiene theory that was devel
oped from interviews with workers in a
number of professions (8). Most recently,
this instrument and variations of it have
been used to study differences and simi
larities between park and recreation pro
fessionals in Australia, Canada, Hong
Kong, and the United States (3). The
instrument uses 16 motive stems. The
respondent is asked to rank order the 16
motive stems (in terms of individual im
portance as motivators), as well as rate
each of the motive stems using a five-point
Likert-type rating scale.
Twenty-five letters and surveys were
mailed. Respondents were requested to rank
order the 16 motivation statements (see
Tables 2 and 3), to rate each one of the
statements (see Table 4 for scale), and to
provide a brief demographic profile (Table 1).
A stamped, self-addressed envelope was
provided for return of the instrument.
We employed the Kruskal-Wallis sta
tistical test and Mann-Whitney U test to
determine differences among the three
groups represented in the study. The
Kruskal-Wallis statistical test was em
ployed to provide a statistical measure of
the differences for both the rank order and
ratings of the motive stems among the
three groups. In research that uses rank
order observations, the Kruskal-Wallis test
is the appropriate statistical measure. The
nonparametric Kruskal-Wallis one-way
analysis of variance (ANO VA) (H) is analo
gous to the parametric one-way ANOVA
(Ftest). However, the Kruskal-Wallis tech
nique is used when the researcher wants to
avoid the assumptions of the one-way

Table 1 .—Demographics of Respondents by Group (n=20)
High School (I)

University (II)
(n = 8)

Clinic (III)
(n = 8)

1(25%)
3(75%)

1(12.5%)
7(87.5%)

4(50%)
4(50%)

1(25%)
3(75%)

3(37.5%)
5(62.5%)

7(87.5%)
1(12.5%)

Level of Degree in Athletic Training
Undergraduate
Graduate

1(100%)
0

0
3(100%)

5(71%)
2(29%)

Years in Athletic Training Field
Less than 2
Between 2-5
Between 5-8
Between 8-10
More than 10

0
1 (25%)
1(25%)
1(25%)
1(25%)

0
0
1(12%)
2(25%)
5(63%)

1(13%)
3 (38%)
3(38%)
1(13%)
0

Years Certified as an Athletic Trainer
Less than 1
Between 1-2
Between 2-5
Between 5-8
More than 10

0
0
0
3(75%)
1(25%)

0
1(12%)
0
2(25%)
5(63%)

2(25%)
4(50%)
2(25%)
0
0

Supervisors
Athletic Director
Assistant Athletic Director
PE Chair
Head Athletic Trainer
Clinic Administrator/PT

4(100%)
0
0
0
0

1(12.5%)
2(25%)
1(12.5%)
4(50%)
0

0
0
0
0
8(100%)

0
1 (25%)
2 (50%)
0
1 (25%)

0
2(25%)
3 (37.5%)
3 (37.5%)
0

1 (12%)
5 (63%)
2(25%)
0
0

4 (50%)

5 (62%)
3 (38%)

4(50%)
4 (50%)

Degree in Athletic Training
Yes
No

Age
22-25 years
26-30 years
3 1-35 years
36-40 years
41 -45 years
Gender
Male
Female

4 (50%)

ANOVA, when the measurement is weaker
than the interval level, or when the number
in each independent sample is small (less
than five) (10, 20). Witte (20) notes that
when observations are numerical ranks
(such as some of the findings reported in
this paper), there is no basis for speculating
about whether the underlying populations
are normally distributed with equal vari
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ances, as assumed in ANOVA. Therefore,
the H test is appropriate and most useful
when: 1) data are ranked, or 2) data are
quantitative but don't seem to originate
from normally distributed populations with
equal variances (11, 20).
The Kruskal-Wallis statistical test al
lows for comparison of ranks in three or
more groups and when the sample sizes are
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I
uneven and small. However, the KruskalWallis test simply provides overall results;
it does not make specific comparisons.
Therefore, we performed aMann-Whimey
U test among the three groups separately
(two-group design) to determine which
groups differed in the ranking and rating of
the motive stems.

The Mann-Whitney U test is recom
mended for use with ranked data and with
small sample sizes that may not have normal
distributions and equal variances. Finally, we
analyzed the demographics using a contin
gency table to evaluate percentages within
and among groups. An alpha level of .05 was
set for all statistical procedures.

Table 2.—Rank Order of Motivational Items with Mean (± SD)
for Rank and Rating (n=20)
Rank
Order

Item

1

(B)
(G)
(I)
(D)
(E)
(N)
(H)
(P)
(C)
(M)
(F)
(J)
(K)
(L)
(0)
(A)

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Motivational
Items
Importance of work
Job growth
Good benefits and wages
Achieving work-related goals
Getting along with others
Job security
Good work conditions
Role in decision-making
Freedom on the job
Being part of a work team
Opportunities for advancement
Being appreciated
Helping organization obtain goals
Receiving raises
Feedback on performance
Designation as a leader

Mean
Rank (± SD)

Mean
Rating (± SD)

2.85 (±2.74)
5.90 (±4.32)
5.95 (±3.50)
6.40 (±3.87)
6.45 (± 3.85)
7.40 (± 4.96)
7.45 (± 3.22)
7.55 (±4.12)
7.60 (±4.19)
8.70 (±3. 16)
8.80 (±3.72)
10.05 (±4.31)
11. 45 (±2.80)
12.25 (±3.19)
13.10 (±2.59)
14.10 (±3.11)

4.90(±0.31)
4.85(±0.37)
4.75(±0.44)
4.70(±0.47)
4.70(±0.57)
4.75 (±0.55)
4.50(±0.51)
4.65(±0.49)
4.50(±0.61)
4.55(±0.61)
4.55(±0.61)
4.25 (±0.72)
4.30(±0.47)
3.95(±0.67)
4.25(±0.55)
3.50(±0.76)

Table 3—Rank Order of Motivational Statements by Groups
with the Kruskall-Wallis H Values
Rank Order
High School University Clinic
(n=8) (n = 8)
(n=4)

Motivational Statement
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.
N.
0.
P.

Designation as a leader
Importance of work
Freedom on the job
Achieving work-related goals
Getting along with others
Opportunities for advancement
Job growth
Good work conditions
Good benefits and wages
Being appreciated
Helping organization obtain goals
Receiving raises
Being an Integral part of work team
Job security
Feedback on performance
Role in decision-making

16
2
9
10
8
7
4
5
1
14
11
15
13
3
12
6

16
1
11
5
2
10
4
6
9
12
13
14
3
8
15
7

15
1
4
2
6
11
5
7
3
10
14
13
12
9
16
8

K-WH8

1.26
0.90
2.56
2.11
0.95
0.99
0.72
0.51
5.58
0.58
2.79
0.84
8.34+
1.04
2.88
0.56

a Value required for significance at the .05 level, df = 2, is 5.99.
+ Significant p < .05; whereas High school differs from University (Mann-Whitney U)
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Results

The surveys were completed and re
turned by 20 (80%) of the 25 certified
athletic trainers in the state. The return
represented4 (67%) of the total high school
population, 8 (80%) of the total university
population and 8 (89%) of the total clinic
population. The results of the study are
presented in Tables 1 through 5.
Eleven (55%) of the 20 respondents
were male, and 9 (45%) were female. The
mean age was 31.6 (± 5. 5) years. At the
time of the study, the respondents had been
in the field of athletic training 9.0 ± 6.0
years and had been certified for 6.5 ± 4.9
years. Table 1 presents the demographic
information obtained from the respondents,
by group.
Table 2 presents the rank order of the
motivational items by all the responding
athletic trainers with the mean scores (±SD)
for the rank and rating of all 16 items.
Respondents rank order of the motiva
tional statements was basically identical
except for one item (Table 3). Item M,
being an integral part of a work team, was
rated much higher (3rd) by university-cer
tified athletic trainers than by high school
or clinic-certified athletic trainers (12th,
13th; Mann-Whitney U< .05).
Significant differences (p < .05) were
found to exist among groups for the rating
of the motivational items J (being appreci
ated), L (receiving raises), and M (being an
integral part of a work team) (Table 4).
The results of the Mann-Whitney U test
indicated that the high school athletic train
ers significantly differed (p < .05) from the
clinical athletic trainers regarding being
appreciated, receiving raises, and being an
integral part of the work team (Table 5).
Clinical athletic trainers perceived these
items to be more important than did the
high school athletic trainers. The univer
sity athletic trainers did not rate receiving
raises as high as the clinical athletic train
ers (p <.05).

Discussion

The major finding of this investiga
tion indicated that there are motivational
schemes important to the athletic trainers
in Hawaii, with little variation based upon
their employment setting. However, the
slight variation among groups should be
evaluated in an attempt to improve the
productivity of these athletic trainers.
There are two types of rewards we
can receive: intrinsic and extrinsic. In
trinsic rewards stem from the work itself.
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Table 4—Kruskal-Wallis H Values Between Three Groups On Rating8
Motivational Stems
H between groups6

Motivational Statement
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.
N.
0.
P.

Designation as a leader
Importance of work
Freedom on the job
Achieving work-related goals
Getting along with others
Opportunities for advancement
Job growth
Good work conditions
Good benefits and wages
Being appreciated
Helping organization obtain goals
Receiving raises
Being an integral part of work team
Job security
Feedback on performance
Role in decision-making

2.72
0.50
1.97
3.43
2.63

1.72
0.86
0.71
5.35
6.06+

2.00
8.10+
6.68+
1.68
4.53
3.00

a Scale -1= Extremely Unimportant, 2= Unimportant, 3 = Neutral,
4= Important, and 5= Extremely Important
b Value required for significance at the .05 level, df = 2, is 5.99.
+Significant p < .05
Table 5—Results of Significant Rating Differences Between Groups Using
the Mann-Whitney U Test
COMPARISON
Motivational Stem

Groups
High school vs. Clinic

University vs. Clinic

J.
L
M.
L.

3+
2+

Being appreciated
Receiving raises
Being an integral part of
work team

1.5+

Receiving raises

12+

+ Significant p < .05

Examples include the feeling of accom
plishment after a job has been completed,
the challenge of the task, or the pride one
takes in doing an outstanding job. Extrin
sic rewards include salary levels, fringe
benefits, promotions, and encouragement
from the supervisor.
Herzberg's model (8) described ex
trinsic rewards (hygiene-maintenance fac
tors) as job "dissatisfiers" that may influ
ence an athletic trainer's ability to perform
duties. Specifically, these are: policies,
pay, work conditions, employee/supervi
sor relationships, status, and job security.
These factors could lead to job dissatisfac
tion if ignored by athletic directors, admin
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istrators, and other supervisors. Alter
nately, Herzberg called intrinsic rewards
"motivators," since they seemed to be as
sociated with job satisfaction, which he
assumed motivated workers and led to in
creased productivity. These motivators,
which may influence an athletic trainer's
productivity, include: importance of work,
freedom on the job, job growth, being an
integral part of a work team, and having a
role hi the decision-making process.
The findings of this study provide
some support for Herzberg's Motivation/
Hygiene/ Maintenance theory of motiva
tion. There is abroad consensus among the
three groups of athletic trainers for the
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following (intrinsic factors) motivators: the
perceived importance of their work, job
growth or enlargement, and achieving
work-relatedgoals. Further, three hygiene/
maintenance (extrinsic) factors were also
ranked high with regard to motivation:
good benefits and wages, good working
conditions, and getting along with others.
Given the fact that the three groups
studied differed significantly on only one
ranking item (being an integral part of a
team), it can be stated that athletic trainers
are fairly consistent regarding what moti
vates them to perform on the job. How
ever, there are some differences with re
gard to the importance (rating) of indi
vidual motive statements. It appears that
high school athletic trainers did not con
sider (rate) "being an integral part of a work
team" as important as did the university
and clinical groups. In addition, the high
school and clinic athletic trainers rated
good benefits and wages higher as a moti
vator than did the university group. In
contrast, receiving a raise was not identi
fied by any of the groups as an important
motivator.
These results are consistent with the
study by Edginton, Neal, and Edginton (3)
of park and recreation specialists in Aus
tralia, Canada, Hong Kong, and the U.S.,
using the Neal/Priest Motivation instru
ment. They found that park, recreation,
and leisure service workers were moti
vated by "doing important/worthwhile
work," " job growth," and "doing interest
ing work" (3). The main difference with
their studies and this study is that "good
benefits and wages" is ranked and rated
higher as a motivator of athletic training
personnel. Only the Hong Kong sample of
recreation and leisure service employees
ranked good benefits and wages as a moti
vator (number one). One could conclude
that the cost of living in Hawaii is a signifi
cant factor in influencing an athletic trainer
to consider wages and benefits as a key
motivator of work performance. In any
case, additional research should be con
ducted to determine if wages and benefits
are important to other mainland samples.
It becomes apparent from the data that
athletic trainers in this population are mo
tivated by the perceived importance of
their work. They also are interested in job
growth. Caution should be employed when
considering how to create "job growth" for
athletic trainers. From a management point
of view, this does not mean additional
work requirements. Conversely, job

growth means increasing responsibilities,
scope, and challenges of the work.
Differences in motivational factors by
the athletic training groups could be influ
enced by the organizational structure in
which athletic trainers must operate. The
primary differences may be a result of
some athletic trainers being supervised by
athletic directors or administrators. The
mission of the organization may play an
important role in describing these differ
ences by sector (public and private). Fur
ther research needs to be conducted that
investigates the work setting, organiza
tional structure, and mission of these sec
tors to better understand the motivational
issues and factors. This type of research
would lend itself to discussions among
educators, athletic trainers, and adminis
trators for the design of jobs and work
environments that facilitate excellence in
service.
In summarizing the findings of this
study, it appears that hygiene (extrinsic)
needs, when satisfied, tend to eliminate
dissatisfaction and work restriction but do
little to motivate an individual to superior
performance or to increase his/her capac
ity. On the other hand, satisfaction of the
motivators will permit an athletic trainer to
grow and develop in a mature way, often
implementing and increasing his/her abil
ity and decreasing factors that may lead to
"burnout." Therefore, administrators and
athletic directors should be encouraged to
design work environments that satisfy the
motivators as identified above. In this era
of fiscal restraint, it is essential that admin
istrators and managers gain new insights
into motivation. If administrators and ath
letic directors are not willing to change a
job situation to make it more motivating,
three conditions may result: 1) employees
will not be motivated, 2) the job might have
to be eliminated, or 3) the management will
have amoraleproblem. Therefore, it would
be advantageous for administrators to as
sess the motivational influences of their
employees.
The educational preparation of athletic
trainers needs to include aspects of man
agement (12). However, the notion of edu
cating for business management may be
counterproductive to the development of a
motivated and energized work team. Busi
ness programs stress goal-setting policies,
procedures, and control of people and ma
terials for productivity (9). Future athletic
training programs must incorporate con
cepts of leadership and leadership develop

ment that facilitate students to be sensitive
to the needs of others, be versatile, be pa
tient with programs and people, and have a
vision. In essence, managers relate to people
according to the role they play in a sequence
of events or in a decision-making process,
while leaders are concerned with ideas and
relate in more intuitive and empathetic ways
(21). Finally, further research needs to be
conducted in the area of motivation of ath
letic trainers. It should include a large
mainland population, as well as athletic
trainers in professional sports and the in
dustrial setting.
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CEU Credit Quiz
— NOTE: New cost, but more credit offered! —
The NATA Board of Certification ac
cepts this continuing education offering for
.5 hours of prescribed CEU credit in the
program of the National Athletic Trainers'
Association, Inc., provided that the test is
used and completed as designed.
To participate in this program, read the
material carefully, photocopy the test, and
answer the test questions. Mark your an
swer by circling the correct letter. Then fill
in your name, address, and other informa

tion and mail with $ 15 for processing to the
address on the next page. FOR CREDIT,
the form must reach Indiana State Uni
versity by February 26,1993.
A passing score is 70%. We will
notify the NATA Board of Certification of
all persons who score 70% or better, and
the NATA will enter .5 CEU credit on
those persons' records. Participation is
confidential.

Answers to Fall CEU Credit Quiz
Volume 27, Number 3
1.
2.
3.
4.
5.

b
b
a
e
a

6.
7.
8.
9.
10.

b
a
a
c
e

11.
12.
13.
14.
15.

c
e
d
d
e

This CEU Credit Quiz contains questions drawn from the following articles:
Buxton, et al:
Buxton, et al:
Duncan/Wright:
Hossler:
Johnson/Thiese:
McKnight CM, et al:
Rankin, JM:
Tomaszewski D, et al:
Weidner/Vincent:

student..
Motivational congruency and discrepancy between certified athletic trainers and noncertifled
Motivational congruency and discrepancy of Hawaiian athletic trainers
A national survey of athletic trainer roles and responsibilities in the allied clinical setting
Sports care information dissemination—brochures add variety and a personal touch
A review of overtraining syndrome—recognizing the signs and symptoms

Intercollegiate ice hockey injuries: a three-year analysis
settings
Financial resources for conducting athletic training programs in the collegiate and high school
pack . .
hot
A comparison of skin interface temperature response between the ProHeat™ instant reusable
trainers
Evaluation ofprofessional preparation in athletic training by employed, entry-level athletic

Circle the correct answer.
1. Many entry-level athletic trainers feel
inadequately prepared in:
a. the area of rehabilitation,
b. prevention of athletic injuries/
illnesses.
c. first aid and emergency care,
d. evaluation and recognition of
athletic injuries.
e. all of the above
2. Reasons for entry-level athletic trainer
feelings of inadequacy include:
a. demographic considerations,
b. sex discrimination,
c. lack of experiences in allied and
affiliated settings,
d. too many hours of clinical
preparation,
e. all of the above
3. Three skills and services provided by
the clinical ATC rated as very
important by sports medicine clinic
directors are:
a. first aid, administration, and
education.
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b. evaluation of injuries, organiza
tion, and education.
c. evaluation, prevention, and
rehabilitation of injuries.
d. prevention of injuries, emergency
care, and education.
e. none of the above

5. According to athletic trainers in the
State of Hawaii, "job growth" means:
a. additional work requirements.
b. increased responsibilities,
c. increased scope of work,
d. all of the above
e. b and c only

4. Supervisory athletic trainers and
educators can help motivate their
students by:
a. devising various schemes to make
students work harder.
b. creating work environments that
support and encourage serfmotivation.
c. designing internship or practicum
settings.
d. both b and c
e. None of the above; motivation
depends completely on the student.

6. Health care information dissemination
is an important task for the athletic
trainer because:
a. educated athletes can better care
for themselves.
b. myths and misconceptions about
nutrition, exercise, etc. need to be
corrected,
c. confusion among athletes/parents
can ensure proper adherence to
treatment guidelines.
d. all of the above
e. a and b only
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7. Medical costs for athletic training
programs usually include:
a. monies paid to physicians on
retainers.
b. cost of medical insurance,
c. medical services,
d. all of the above
e. all except a
8. Medical service payouts for athletic
training programs are due primarily
to:
a. paying directly for services when
an institution is serf-insured,
b. paying claims not covered by
insurance,
c. paying deductibles on the
institution's medical insurance,
d. all of the above
e. all except c
9. Which of the following are true
regarding athletic training budgets?
a. Differences between head athletic
trainer and assistant athletic trainer
salaries are minimal,
b. Most ATs are well aware of what
their benefits are and how much
they cost management,
c. Available resources are related to
the type of institution,
d. all of the above
e. none of the above

10. The study of ice hockey injuries
indicated that:
a. the calculation of risk is for the
individual and not for the position
played,
b. goalies had the highest injury rate
in all categories,
c. the highest incidence of injury
was from a direct impact mecha
nism,
d. the shoulder and knee had the
lowest rate of injury compared to
other body parts,
e. all of the above
11. Simple ways the athletic trainer or
coach can watch for signs of
overtraining syndrome include:
a. keeping current and regular
records of weight/blood pressure,
b. a regular review of the athlete's
morning heart rate records and
fluid and dietary intake records,
c. an objective assessment of the
athlete's mental outlook,
d. all of the above
e. a and b only

13. Which of the following is/are
common indicators of overtraining?
a. anorexia
b. anger/hostility
c. subcostal aching
d. loss of self-confidence
e. all of the above
14. Factors regulating the therapeutic
effects of superficial heat are:
a. extent of tissue temperature rise,
b. rate of tissue temperature rise,
c. duration of tissue temperature
rise.
d. volume of area treated,
e. all of the above
15. Which of the following is one of the
three most common overuse injuries
associated with overtraining?
a. posterior tibialis syndrome
b. upper limb stress fractures
c. shoulder impingement syndrome
d. low back injuries
e. none of the above

12. Causes of overtraining might
include:
a. monotony of training.
b. lack of positive reinforcement,
c. feelings of helplessness,
d. all of the above
e. a and b only

CEU CREDIT QUIZ

— NOTE: New cost, but more credit offered! —

Name (Dr., Mr., Mrs., or Ms.) ___
Institution or Team ________
Mailing Address _________
City _____________State.
Social Security Number ______
NAT A Membership Number___

Instructions
1. Photocopy these pages and write on the copy.
2. Read the articles listed on the previous page.
3. Answer the questions.
4. Mail with $15 fee (checks made payable to Indiana
State University) prior to February 26, 1993, to

_Zip_
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Intercollegiate Ice Hockey Injuries:
A Three-Year Analysis
Cynthia M. McKnight, MEd, ATC
Michael S. Ferrara, PhD, ATC
Jolanta M. Czerwinska, MS
ABSTRACT: The purpose of this study was part of the sport, but can lead to injury.
to investigate the type, nature, and fre Researchers have analyzed ice hockey in
quency of injuries sustained in jury data from various levels of competi
intercollegiate ice hockey. Seven schools tion, including youth (7), high school (2),
from the Eastern Collegiate Athletic Con elite players (6-8), and intercollegiate athletics
ference and Hockey East Conference par (3,9). The majority of these studies were
ticipated from 1987 through 1990. There published in the 1970s andearly 1980s.The
were 280 injuries reported with a total most recent studies have examined elite
injury rate of10.2211000 athlete exposures athletes, specifically, elite athletes in coun
(AE). The contest injury rate (14.73/1000 tries other than the United States (6,8).
Interc ollegiate ice hockey in the United
AE) was higher than practice (2.52/1000
AE). Forwards (11.40/1000 AE) had the States is not as popular as other team sports,
highest rate of injury followed by the de such as basketball or football. The popular
fense (9.9011000AE). Eighty-sixpercentof ity of hockey is growing and there currently
all injuries were sustained by a direct im are 123 ice hockey teams registered by the
pact mechanism, of which person/ice con National Collegiate Athletic Association
tact hadan injury rate of4.20/1000 AE. The (NCAA). This includes 48 Division I, 15
shoulder (1.86/1000 AE) and knee (1.611 Division n, and 60 Division HI schools.
1000 AE) were the mostfrequently injured There is a noticeable lack of information
body parts. The data reported are consis concerning the injuries sustained in this
tent with other studies, with contusions as specific sport in comparison to the injury
the most common type of injury and a research records for intercollegiate football
higher incidence of injury reported during and basketball. The most comprehensive
competition. There was a low rate of head/ ice hockey study to date was a 5 -year analy
face/neck injuries (1.13/1000 AE), which sis of injuries sustained by the University of
may be a result of the required use of Buffalo Ice Hockey Team, a Division n
helmets andface guards in this population. NCAA competitor (9). The purpose of this
study was to investigate the type, nature,
and frequency of injuries sustained in
ce hockey is an exciting, action-packed intercollegiate ice hockey.
sport involving fast movements of both
players and objects. The quick movements Methods
and collisions that occur are an inevitable
Fifteen schools from the Eastern Col
legiate Athletic Conference and Hockey
Cynthia McKnight is a doctoral stu East Conference were invited to participate
dent inExercise Science andBiomechanics inthisstudy. The study involved nine of the
and athletic trainer at the University of schools, with complete data secured from
Toledo and The Medical College of Ohio in seven of the schools.
A participant was defined as an athlete
Toledo, OH. She was assistant director of
candidacy for varsity com
maintained
who
athletic training at Ball State University in
to the team's eligi
subscribing
by
petition
MuncieJN, when this study was completed.
Junior var
requirements.
and
rules
bility
Michael Ferrara is director of athletic
a varsity
in
participated
who
players,
sity
training at Ball State University.
were in
competition,
or
session
practice
Jolanta Czerwinska is a senior analyst
tabulation.
the
in
cluded
with Computer Services at Ball State Uni
The start of the season was defined as
versity.
the first regularly scheduled practice under

I
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the direct supervision of a coach as allowed
by the NCAA. The end of the season was
defined as the conclusion of the competi
tive season, including playoffs.
A certified athletic trainer from each
school was responsible for collecting and
reporting injury and exposure data. The
injury report form followed the National
Athletic Injury/Illness Reporting System
(NAIRS) model (1) with the following vari
ables: academic year, position, injury type,
injury mechanism, session, treatment, ex
tremity, body part, injury date, and date of
return. A reportable injury must have met
one of the following criteria for inclusion:
1. Loss of practice/game time because
of injury/illness
2. Injury that required sutures even if
no time loss was involved
3. Injury in which a fracture or dislocation/subluxation occurred even if the ath
lete was able to continue participation
The majority of the previous ice hockey
studies (3,4,7,9,10) were conducted before
the facemask was required by the NCAA in
the 1980-1981 season. Therefore, a sec
ondary purpose of this project was to inves
tigate the effectiveness of facial protection
as stated in injury definition 2. We included
the third definition to increase the sensitiv
ity of the injury reporting system and to not
miss significant injuries that may not have
met the time-loss criteria in definition 1.
An athlete was returned to participa
tion status when he obtained medical clear
ance and was able to participate in activities
generally expected of the team. The sever
ity of injury followed the time-loss criteria
as documented in previous sport-epidemi
ology research: minor 0-7 days, moderate
8-21 days, and major 22 or more days.
For epidemiological purposes, it is
necessary to express thefrequency of injury
as it relates to the amount of exposures to
injury. Exposure information included: date,
session (practice or scrimmage/contest), and
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the total number of athletes who actually
participated during practice or competition
session. The injury rate takes into account
the number of injuries that did occur in
relation to the number of injuries that could
have occurred.
There were a total of 27,386 expo
sures. Forwards accounted for 14,300 of
these exposures; defense had 8,994; and
goalies had 4,092. The exposure values for
each position were estimated, based on the
average team size and proportion of partici
pants who played each position as recorded
on the annual roster information form. The
calculation of risk is for the position and not
for the individual.
We sent the purpose of the study, in
jury definitions, roster information, and all
forms to the participating schools 1 month
before the start of the season. We asked
each athletic trainer to forward information
totheprojectcenterbimonthly. Wescreened
all datafor accuracy and completeness prior
to tabulation. The data regarding injuries
experienced by the athletes were examined
using basic frequency analysis of the injury
rate in order to identify specific injury fre
quencies and simple distribution of patterns
of sport injury. Analysis of variance
(ANOVA) was used to determine if there
was a difference in academic year and in
jury of the player.

Results

There were 280 reported injuries with
a total injury rate of 10.22/1000 athlete
exposures (AE). The contest injury rate
(14.73/1000 AE) was higher than the prac
tice injury rate (2.52/1000 AE). Sixty-five
percent of all injuries occurred in game
situations and 35% in practice situations.
There was no difference between the aca
demic year of the players when the injury
occurred (F(3,277)=0.84,p=.48). Fourteen
percent of the injuries were not sport-re
lated and were deleted from the analysis.
Table 1 illustrates the severity of in
jury as represented by time-loss for each
position. The majority of injuries for all
three positions were minor. Forwards had
a greater frequency and increased injury
rate for all three injury severity categories
than defense players or goalies. This is not
surprising since there are more players at
the forward position than the other two
positions.
Clearly, the highest incidence of injury
is from a direct impact mechanism (Table
2). Contact with a person or the ice ac
counted for the highest rate of injury (4.20/
1000 AE). The forwards had a higher injury
340
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Table 1.—Severity of Injury by Position
Time Loss
MINOR (0-7 Days)
N
R/AE

Forwards

Defense

Goalies

Total

97
6.78

52
5.78

18
5.22

167
6.10

42

6
1.74

72
2.63

MODERATE (8-21 Days)
N
R/AE

2.94

24
2.67

MAJOR (22+ Days)
N
R/AE

24
1.68

13
1.45

4
1.16

41
1.50

163
11.40

89
9.90

28
6.84

280
10.22

TOTAL
N
R/AE

Legend: N=Number of Cases, R/AE=lnjury Rate/1000 Exposures
Table 2— Mechanism of Injury by Position

Forwards

Defense

Goalies

Total

D.I./PERSON/ICE
N
R/AE

68
4.76

40
4.45

7
2.03

115
4.20

D.I./BOARDS
N
R/AE

35
2.45

19
2.11

0
0.00

54
1.97

D.I./PUCK
N
R/AE

12
0.84

6
0.67

9
2.61

27
0.99

D.I./STICK
N
R/AE

11
0.77

5
0.56

0
0.00

16
0.58

D.I./GOAL
N
R/AE

3
0.21

0
0.00

0
0.00

3
0.11

OTHERS
N
R/AE

11
0.77

12
1.33

12
2.93

35
1.28

Mechanism
Of Injury

Legend: N=Number of Cases, R/AE=lnjury Rate/1000 Exposures
rate for all direct impact mechanisms ex
cept the puck. Here the goalie had the
highest rate of injury. The other category,
comprised of torsional and overuse mecha
nisms, were lower in number and rate than
the direct impact mechanisms.
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The direct impact mechanism was re
sponsible for 96% of all upper body inju
ries. Person/ice impact caused 42% of
those injuries and 32% were from impact
with the boards. Also, all of the head, face,
and neck injuries were caused by the direct

A knocked-out tooth

Give it a 90% chance
to stay alive and be replanted
SavctATooth™will keep it alive and protected
until a dentist can properly replant it.
Save*A*Tooth is the first and only emergency tooth
preserving product for athletic departments—last
year alone 5 million teeth were knocked-out n 90%
% of knocked-out teeth of knocked-out teeth are successfully
successfully replanted replanted when Save*A*Tooth is used
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replant the tooth n Without this kind
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With
Without proper reducing its chances for replantin
gn
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impact injury mechanism.
As expected, the large joints of the
body sustained the majority of the injuries
(Table 3). The shoulder and knee had the
highest rate of injury when compared to
other body parts. It is interesting to examine
lower extremity injury rates between for
ward and defense players. It appears that
defense players may be more susceptible to
lower extremity injuries than those playing
forward.
Contusions and sprains were the most
common types of injuries reported (Table
4). The defense had a higher injury rate for
contusions, fractures, and strains. All frac
tures were a result of a direct impact with
the boards or puck impact, and all ankle
fractures resulted from puck impact. For
wards had the highest rate of lacerations.
Fifty percent of those lacerations were to
the head, face, and neck.

Discussion

Injury rates have beenreported in vari
ous ways in ice hockey injury statistics:
29.6/1000 players per year (4), 1.44/1000
player-practice hours (6), and 78.4/1000
player-game hours (6). Our rates were in
terms of athlete exposure (AE). Because of
differences in injury definitions and meth
ods of calculating the risk of injury, it is
difficult to evaluate and compare injuryrate statistics.
There is a greater risk of injury in ice
hockey during competition than practice
(2,4-6,9). Rielly (9) reported that 68.2% of
injuries occurred during competition and
31.8% during practice. Our study com
pares favorably with this.
The goalies demonstrated a lower rate
of minor injuries than the other players.
This may be attributed to the added protec
tion worn, the relatively limited area that
they work within, and/or the limited amount
of body contact. Consideration should also
be given to the limited number of athletes
who play this position and the decreased
exposure compared to the other positions.
Forwards and defense had approximately
the same rate of injury for each severity
category. Bothpositions involve high speed
collisions with opponents, boards, and the
ice. These factors could lead to the in
creased amount of musculoskeletal trauma.
Our findings concur with previous re
search that direct impact or contact mecha
nisms are the leading causes of injuries in
ice hockey (2-4,6,7,9). Upon further analy
sis, our predominant direct impact mecha
nisms were person/ice contact and boards
collisions. Most previous reports indicated
342
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Table 3.—Location of Injury by Position
Body Part

Forwards

Defense

Goalies

Total

24

HEAD/FACE/NECK
N
R/AE

1.68

4
0.44

3
0.87

1.13

SHOULDER
N
R/AE

33
2.31

17
1.89

1
0.29

51
1.86

UPPER EXTREMITY
N
R/AE

17
1.19

9
1.00

7
2.03

33
1.20

THORAX
N
R/AE

13
0.91

6
0.67

1
0.29

20
0.73

GROIN/HIP
N
R/AE

14
0.98

13
1.45

2
0.58

29
1.06

THIGH
N
R/AE

10
0.70

12
1.33

6
1.74

28
1.02

KNEE
N
R/AE

25
1.75

15
1.67

4
1.16

44
1.61

ANKLE
N
R/AE

13
0.91

9
1.00

1
0.29

23
0.84

LL/FOOT/TOES
N
R/AE

14
0.98

4
0.44

3
0.87

21
0.77

31

Legend: N=Number of Cases, R/AE=lnjury Rate/1000 Exposures
a body check or body contact mechanism
was the leading cause of injury, with the
puck or stick next (3,7,9). Homof (4) re
ported stick and puck impact being the
leading mechanism over body contact. Three
of the studies cited were reported in the
seventies (3,4,7) and one in the early eight
ies (9). The differences in mechanism be
tween our study and previous research may
be caused by the changes in mandatory and
preferred protection, as well as rule changes
and enforcement.
Board impact has been identified as a
mechanism of injury by very few research
ers. Finke (2), in a study analyzing shoulder
injuries to high school ice hockey players,
reported that 54% of the injuries sustained
were the result of contact with the boards.
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Those studies reporting direct impact with
the boards as a mechanism of injury to all
body areas show percentages of 16.6% (4)
to 5.7% (9). When analyzing all body areas,
we found a higher proportion of board im
pact collisions that lead to an injury epi
sode. This finding suggests the need for
further analysis in board type and construc
tion. Perhaps aboard construction that would
have a certain amount of resiliency could
reduce or prevent the number of injuries.
Further, stricter enforcement of the board
ing rule may help decrease the rate of injury.
There was a high rate of upper body
injuries attributed to the direct impact
mechanism, with person/ice and boards
collisions being predominant. This is not
necessarily a surprising finding; however,

Table 4—Types of Injury by Position
Type of Injury

Forwards

Defense

Goalies

Total

CONTUSION
N
R/AE

48
3.36

33
3.70

10
2.90

91
3.32

SPRAIN
N
R/AE

52
3.64

24
2.67

7
2.03

83
3.03

STRAIN
N
R/AE

22
1.54

14
1.56

5
1.45

41
1.50

LACERATION
N
R/AE

20
1.40

4
0.44

1
0.29

25
0.91

FRACTURE
N
R/AE

5
0.35

10
1.11

1
0.29

16
0.58

SUBLUXATION/
DISLOCATION
N
R/AE

6
0.42

3
0.33

0
0.00

9
0.33

NEUROTRAUMA
N
R/AE

6
0.42

0
0.00

1
0.29

6
0.22

small (n=25). It is important to note the
increased rate of head, face, or neck lacera
tions in forwards. Speculation for this phe
nomenon leads to the possibility of the
stick, or other object, being involved under
the face mask/shield during collisions. It
would be interesting to evaluate differences
in injury pattern and protective characteris
tics between the wire cage facemask and
the polyurethane protective shield. Our
data included fewer head, face, or neck
injuries than previous research (3-5,7-9,11).
This supports the mandatory requirement
of using head and face mask protection for
ice hockey players to decrease injuries to
that region of the body. There was a high
number of injuries to the forward and de
fense positions caused by direct impact
with the boards. Stricter enforcement of the
boarding rule may enhance the safety of the
participant. Further research concerning
the type, construction, and material of ice
hockey bo ards is indicated. Since each arena
chooses the boards that will be used, it may
be necessary to provide more specific guide
lines in this area to aid in injury prevention.
We must not simply address the inju
ries occurring in the sport of ice hockey as
a whole, but should examine each position
to be better prepared to appropriately deal
with the prevention, treatment, and reha
bilitation of injuries.

Acknowledgement

Legend: N=Number of Cases, R/AE=lnjury Rate/1000 Exposures

it is one that must be dealt with when neck region (3-5,7-9, 11). Our study contra
searching for preventive measures. Protec dicts these findings. The head, face, or neck
tive characteristics of ice hockey equip had a low rate of injury and was preceded by
ment have evolved tremendously. This pro the shoulder, knee, and upper extremity.
cess must continue with research aimed at The mandatory use of the helmet and face
evaluating the amount of shock absorption mask in the current population seems to be
and force dispersion that would be optimal the primary factor in reducing injuries to the
for the prevention of injuries.
head, face, or neck when compared to other
The goalie was not involved in a high research investigations.
number of injuries when compared to the
Forwards incurred the highest rate of
other two positions. However, torsion and injuries to all body areas except the groin,
overuse mechanisms for the goalies were hip, and thigh. The defense had the higher
common methods for injury. This is in rate of injury to this region. This leads to the
direct contrast to both the forwards and the conclusion that emphasis on injury preven
defensive players whose primary mecha tive measures for the thigh, groin, and hip
nisms were direct impact. This demon areas should be stressed for defensive play
strates that health care professionals work ers. Because forwards display a high per
ing with ice hockey goalies must become centage of injuries to all body parts, general
familiar with the types of torsion and me injury preventive measures would be in
chanical forces occurring at this position. order.
Further, the weight, construction, and char
Nagobads (unpublished data, 1971)
acteristics of the leg pads may contribute to reported that 56% of all head injuries were
the forces acting upon the lower extremity. lacerations. Our study agrees with this find
The majority of investigations have ing, as 50% of the head, face, or neck
found that the greatest percentage of ice injuries in our study were lacerations. The
hockey injuries occur to the head, face, or total number of lacerations to this area was
Volume 27 •
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We thank Bizhan Nasseh for his help
with database design and to all the athletic
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Financial Resources for Conducting
Athletic Training Programs in the
Collegiate and High School Settings
James M. Rankin, PhD, ATC
ABSTRACT: The distribution of resources
to athletic training programs varies greatly,
depending on the size and scope of the
athletic program. No research has been
found that assesses the differences in dol
lars allocated within various athletic train
ing settings or assesses whether the differ
ent program levels allocate similarpropor
tions of their resources to like categories of
expenditures. In this study, I assessed the
financial resources available to athletic
training programs at majorfootball NCAA
Division IA schools, small football NCAA
Division IA schools, NCAA Division IAA
schools, NCAA Division II schools, NCAA
Division HI schools, and high schools. All
schools had men'sand women's sports and
football programs. Categories assessed in
cluded: size and scope of the athletic pro
gram, supplies and equipment, operating
expenses, medical expenses, salaries and
benefits, malpractice insurance, and use of
competitive bids in purchasing. Data sup
ported the conclusion of wide disparities
within many categories and in total ex
penses. Large-scale football NCAA Divi
sion IA programs spent $925.86 per ath
lete, while NCAA Division III programs
spent $181.22, and high school programs
spent $95.62. However, athletic trainers at
all levels are conducting athletic training
programs governed by the same profes
sional competencies and standards ofcare.

ited. Although the athletic training budget
is often one of the largest in the entire
athletic department (1), it is limited by the
demands placed upon it. Having enough
money to purchase adequate supplies and
equipment is a regular concern of many
athletic trainers.
Part of an athletic trainer's job consists
of allocating funds, requisitioning and stor
ing supplies, and monitoring inventory (1).
Athletic training textbooks (1-3) present
tables suggesting the amounts of equip
ment and supplies necessary to conduct
athletic training programs. These tables
make no distinction between athletic pro
gram levels and finances available to con
duct the athletic training program. They do
state that for a program of a particular size,
such as 200 to 400 athletes, certain quanti
ties of the items on their lists need to be
purchased. It has been a legendary sugges
tion in athletic training that one-half of the
expendable supply budget should be spent
for adhesive tape, but I could find no sup
porting documentation in literature.
This study was conducted to deter
mine the finances available to administer
athletic training programs in college/uni
versity and high school settings offering
both male and female sports competition.
To keep the number of participants and the
demands on the program similar, all pro
grams included in the survey offered foot
ball as a sport.

A

Methods

thletic trainers are aware that there is
a disparity in the finances available
to conduct an athletic training program.
Some programs have seemingly endless
resources, while others are extremely limJames Rankin is the athletic training
program director and an assistant professorintheDepartmentofHealthPromotion
and Human Performance at the University
of Toledo in Toledo, OH.
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In order to determine the financial re
sources available for an athletic training
program, a survey was conducted among
athletic trainers representing various levels
of athletic programs that sponsor football
among other sports. Initially, a pilot study
was conducted involving programs sponsoring football inNCAADivisionsIA, IAA,
n, ffl, high school, the National Football
League, and sports medicine clinics. Data
from the pilot study suggested that profes
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sional football programs essentially had no
written budgets. Instead, they covered all
medical bills as they were received. The
NFL teams studied reported that they dealt
with approximately 65 athletes on a fulltime basis and spent hundreds of thousands
of dollars doing so. This did not include
salaries, benefits, dues, conventions, etc.
Because this did not seem to relate to tradi
tional athletic training programs in any logi
cal way, professional football was dropped
from the study.
Similarly, sports medicine clinics
were sampled. A great deal of variability
was found in the scope and mission of
these clinics. Weidner (8) noted seven
different types of sports medicine activity
provided in sports medicine centers. He
also noted six different classifications of
sports medicine centers. Clinics that were
affiliated withhospitals had different kinds
of expenses than those associated with
free-standing sites and no affiliations. There
was such a diversity of services offered and
circumstances of operation when compared
to the traditional athletic training settings,
that sports medicine clinics also were
dropped from the study.
Questionnaires were sent to 50 head
athletic trainers in each of five groups:
major football NCAA Division IA, small
football NCAA Division IA and IAA,
NCAA Division E, NCAA Division m,
and high schools. Five high schools were
selected from each of the ten NATA dis
tricts to minimize regional differences. The
colleges and universities were identified
according to their level of competition as
listed in the 1992 NACDA Directory and
whethertheyparticipated infootball. Schools
were placed into major football NCAA
Division IA if they were members of the Big
Ten, Big Eight, Pac-Ten, Southeastern, At
lantic Coast, or Southwest conferences or
were a major independent such as the Uni
versity of Notre Dame or the University of
Miami. The other schools identified as
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NCAADivisionIA were classified as small
football NCAA Division IA. After the sur
veys were returned, small football NCAA
Division I schools were separated from
Division IAA programs.
Means, standard deviations, and chisquare statistics were computed for male
sports, male athletes, female sports, and
female athletes. In some categories, re
spondents reported that their institutions
spent $0. This greatly inflated some of the
standard deviations.

Results and Discussion

Of the 250 questionnaires sent out, 143
(57.2%) were returned from the following
schools: major football NCAA Division LA
- 40, small football NCAA Division LA -15,
NCAA Division IAA - 8, NCAA Division
H - 27, NCAA Division m - 27, and high
schools - 26.
Two of the schools initially selected
for the study had dropped their football
programs after the directory went to press,
so they were eliminated from the study.
Two of the major football Division LA
schools reported a budget for men's athlet
ics only, and stated that there was a separate
budget for women's athletics, but they did
notreportthose figures. These schools were
eliminated, also. Thirty of the responses did
not identify their program level so I placed
them according to the information provided
in the NACDA 1992 Directory.
One initial assumption was that there
would be more teams and more athletes at
a given institution as the scope of the foot
ball program increased. Raw data expressed
as mean per category are presented in Table
1 . There was no difference in the number of
sports offered at the various levels of ath
letic programs (x2 (5) = .61, p =.99); how
ever, there was a difference in the number of
athletes at a particular level. This difference
was consistent for both male and female
athletes (range247.3 inDivisionLIto346.25
in Division LA A for males (x2 (5) = 20.1,
p=.001) and 139.6 in Division H to 220.7 in
Division IAA for females (x2 (5) = 22.2,
p=.0003). If there had been significant dif
ferences in the number of sports offered at
different levels, then the level of expendi
tures could have been linked directly to the
size of the program.
Expendable Supplies and Capital
Equipment
I established that all levels of athletic
programs studied had the same number of
teams and that college/universities with major
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physical expenses of the site and program
included contracted expenses, office ex
penses, and funds to pay student athletic
trainers (Table 3). Contracted expenses in
cluded heat, air conditioning, light, water,
sewer, phone, debt retirement on the facil
ity, etc. Most athletic training programs
reported that these expenses were paid for
directly by the athletic department through
a separate budget. A surprising number of
respondents, however, said that at least
some of the costs in these categories were
charged to the athletic training budget, most
notably telephoneexpenses.Officeexpenses
included supplies, such as letterhead statio
nery, and computer and copying expenses.
Funds for student athletic trainers var
ied from institution to institution. Those
schools with NATA-approved athletic
trainer education programs appeared less
likely to pay student athletic trainers. The
reasoning was that since student athletic
trainers had to work in the training room to
acquire clinical internship hours for certifi
cation, they had no choice but to be there
and, therefore, did not need to be paid.
NATA-defined internship schools had to
do more to attract student athletic trainers
and were more likely to pay them. Private
schools were also more likely to pay stu
dent athletic trainers than public schools,
possibly because of higher tuition and re
lated expenses.

football Division LA teams did not have the
largest number of male or female athletes. I
then looked at expendable supplies and
capital equipment budgets (Table 2). Ex
pendable supplies included tape, bandages,
dressings, pharmaceuticals, and other materi
als used during the year that were deemed
single-use items that needed constantreplacement. The greatest variability in money for
expendables was in major football Division
LA with a range of $40,000 to $205,000.
Capital equipment is intended for mul
tiple years of use and includes items such as
taping tables, treatment tables, whirlpool
baths, ultrasound units, electrical stimula
tors, and isokinetic testing and/or training
units. Maintenance represents monies ex
pended to keep equipment calibrated and in
good working order. Division IAA schools
had the smallest equipment and mainte
nance budgets although they had the largest
number of athletes. This may be the result of
smaller overall dollars available and choices
made to decrease the budget in that area. Or
it may be due, in part, to the small number
of institutions reporting and one or two with
very small budgets in this area having a
profound effect on the mean.
Site Expenses and Student Athletic
Trainer Expenses
The next area considered was opera
tion of the training room. The monies for

Table 1 —Number of Sports and Athletes by Program Level (Mean ± SD)
Male
Athletes

Male
Sports

Program
Level

9.1 ± 2.4
3.7
2.0
1.9
2.6
2.6

BigDivIA
SmDivIA
DivlAA
Divll
Divlll
High School

9.9 ±
11.0+
7.9 +
10.2 ±
9.8 ±

310 ±
273 ±
346 +
247+
298 ±
299 ±

93
61
136
73
103
128

Female
Sports
8.4
8.7
9.9
7.3
8.6
8.2

±
±
+
+
±
+

2.0
2.7
2.7
1.6
2.6
2.5

Female
Athletes
176 ± 61
49
100
65
100
88

154+
220 +
139 +
173 ±
191 ±

Table 2—Expendable Supplies and Capital Equipment Budgets (Mean + SD)
Program
Level
BigDivIA
SmDivIA
DivlAA
Divll
Divlll
High School

Expendable
Supplies
$
$
$
$
$
$

85,904
29,914
23,385
15,626
11,717
4,151

±
+
+
±
±
±

Volume 27 • Number 4 • 1992 • Journal of Athletic Training

34,213
8,282
9,550
5,624
4,011
2,616

Capital
Equipment
$
$
$
$
$
$

11 ,907 ±14,002
2,730 ± 3,905
700 + 1,212
2,071 + 3,541
1,881± 1,646
735 ± 814

Maintenance
Repairs
$4,409+ 6,996
$ 621 + 838
$ 520 + 661
$ 579 + 773
$ 381 + 609
$ 234 + 345

Table 3—Site Expenses and Student Athletic Trainer Expenses (Mean ± SD)
Program
Level
BigDivIA
SmDivIA
DivlAA
Divll
Divlll
High School

Contracted
Expenses
$
$
$
$
$
$

6,147 ± 9,053
1,277± 1,485
310 ± 193
309 ± 404
111 ± 182
38 ± 110

Physician and Medical Expenses
Medical costs for the athletic training
program included the number of physicians
on retainers, amount of monies paid to
physicians in the form of retainers, cost of
medical insurance, and costs for medical
services (Table 4). It was surprising to note
the largest number of physicians onretainer
(5.67) was inDivisionlAA, while the dollar
amounts available for retainers was more
closely related to expected available re
sources. Only three of the 26 high schools
reported paying a retainer for physicians.
Medical insurance premiums are highly
variable. Some universities are self-insured,
placing the monies they normally would
pay for premiums into an account that they
use to pay bills as they accrue. Some univer
sities have "first dollar" or primary cover
age, while the majority have "second dol
lar" or secondary coverage insurance. Only
five of the high schools purchased medical
insurance. All insurance plans have "grey
area claims"—areas of coverage that are
excluded for one reason or another (eg, a
previously existing condition such as an
anterior cruciate reconstruction), but that a
university may still want to pay or have to
pay (such as a new injury to the previously
injured joint). These claims are paid by the
insurance company in the form of a loan to
the athletic training program and are repaid
in installments by increasing the premiums.
Medical services payouts were made

At the other end of the spectrum, one school
reported salaries of $27,000, $29,000,
$32,000, and $39,000. Small football Divi
Office
Student
sion
IA schools reported ranges from
Supplies
Athletic Trainers
$16,000 to $38,000 at one school, $18,000
to $34,000 at another, and $20,000 to
$ 1,763 ± 2,248 $ 25,476 ± 31,549
$34,500 at yet another school. The highest
$ 140 ± 266 $ 8,147 ± 11,537
paid athletic trainer at more than $70,000
$ 400 ± 141 $ 4,200 + 8,198
was employed in Division n. This athletic
$ 191 + 491 $ 1,743 ± 3,595
trainer did not comment about teaching
$ 242 ± 189 $ 3,900 + 6,410
load, or about working in a clinic. The
51 ±
82 $
$
45 ±
153
salary for the lowest paid full-time head
athletic trainer was $ 18,000 in Division m.
when institutions: 1) paid directly for ser This is 127% of the 1992 Federal poverty
vices when the institution was self-insured, guidelines for a family of four ($14,170).
2) paid claims not covered by the insurance,
These salaries are comparable to those
rather than using the grey area claim proce cited by Moss (6), who reported entry-level
dure, and 3) paid deductibles on the salaries for college/university assistant ath
institution's medical insurance. This was letic trainers at $21,162, college/university
noted mostly in major football Division IA head athletic trainers at $22,126, and col
schools where, theoretically, the payment of lege/university athletic trainerAeachers at
the deductible was offset by the decrease in $25,833. They are also comparable to sala
premiums. One university reported having a ries reported by Lephart and Metz (5), who
$2500 deductible. No high school reported cited a mean salary for 70 institutions of
paying any monies for medical services.
$24,440for staff assistanttrainers.Remem
ber that the overwhelming majority of col
Athletic Trainers, Salaries, and Benefits lege/university athletic trainers have
The number of athletic trainers (both master's degrees (7).
full-time and part-time), full-time salaries,
High schoolrespondents reported sala
and the cost of fringe benefits (Table 5) ries in two ways: as a full-time position
were reviewed. The number of full-time salary (either teacher/athletic trainer or fullathletic trainers decreased with the finan time athletic trainer), or as an athletic train
cial level of the program, but the number of ing assignment that is a supplemental por
athletes served was relatively similar at tion of a school contract. The high school
each level. Salaries at the college level athletic trainers' salaries were about $4,000
appeared highest in Division IAA. How lower than those reported by Laurenzi and
ever, as noted, the small number of schools Sellers (4).
in the group could have affected the results.
Benefits gave an interesting mix of
The salaries reported for college/university responses. Many returns stated "yes" or
athletic trainers were higher at all levels "full" without fixing a dollar value. Some
than those reported by Laurenzi and Sellers said they had no idea of the value of the
(4). There was also a large range of salaries benefits package. Two stated "car and tick
reported by some institutions. Major foot ets." The mean reported benefits were cal
ball Division IA schools had ranges from culated by considering only those who re
$18,000 to $40,000 at one school, $22,000 ported a dollar value and dividing by the
to $45,000 at another, and salaries of number of full-time athletic trainers at those
$18,000, $19,000, and $30,000 at another. institutions.

Table 4 —Physician and Medical Expenses (Mean + SD)
Program
Level

Number of
Physicians

BigDivIA
SmDivIA
DivlAA
Divll
Divlll
High School

4.1 ±
2.1 +
5.7 +
2.2 +
1.7 ±
1.9 ±

2.2
1.1
3.9
1.7
1.1
1.4

Physician
Retainers
$ 22, 169
$ 10,036
$ 6,571
$ 2,360
$ 2,231
$
44

±31, 549
± 18,707
± 10,513
± 3,434
± 4,729
±
127

Medical
Services
$ 83,085
$ 9,230
$ 8,265
$ 3,237
$ 2,01 2
$
0

± 90,782
±13,144
± 9,218
± 7,157
± 4,782

Medical
Insurance
$
$
$
$
$
$

58,620
36,838
22,306
29,000
10,273
2,008

±
±
±
±
±
±

48,027
26,766
8,725
20,421
15,339
3,846
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Table 5—Number of Athletic Trainers, Salaries, and Benefits (Mean ± SD)
Program
Level

Number of ATs
FT/FT*

BigDivIA

4.43 ± 1.53
0.45 ± 1.09
3.20 ± 1.05

SmDivIA
DivlAA
Divll
Divlll
High School

0.20 ±
2.75 ±
0.50 ±
1.81 ±
0.18 ±
1.67±
0.30 ±
1.17 ±
0.25 ±

0.50
0.97
0.00
0.80
0.43
0.86
0.34
0.70
0.41

Benefits
per FT AT

Salary per
FT AT
$ 30,706+6,888

$ 1,956 ±2,61 3

$ 27,41 2 ±6,078

$2,21 8 ±3,050

$ 32,375 ±6,913

$2,423 ±2, 144

$ 30, 155 ±9,374

$3,115 ±3,123

$ 27,702 ±8,677

$3,943 ±2,173

$ 31, 730 ±4,898 $2,518 ±3,957
$ 3,265 ±1,362**

*Full time/part time
** High school athletic trainers reported either a full-time teaching and supple
mental contract or only a supplemental contract.
It appears that most athletic trainers do
not know the benefits provided or their
value. Benefits included such things as paid
vacation (with a 12-month contract), health
insurance, prescription drug insurance, life
insurance, long-term disability insurance,
dental insurance, vision insurance, retire
ment, tuition remission for the employee
and/or dependents, credit union member
ship, and parking. Some institutions will set
up Federal 125 plan accounts (dependent
child care and health expense accounts). In
a conversation with June Nicholson, ben
efits coordinator at the University of Toledo
(June 1992), it was noted that these benefits
are approximately 14% to 15% of the base
salary, and this was consistent across the
state system. The greatest variability is in
health insurance. There is single coverage,
family coverage, traditional plans such as
Blue Cross and Aetna, health maintenance
organizations (HMOs), and preferred pro
vider organizations (PPOs). Comparable
costs of a standard benefits package in the

private sector run as much as 33% to 35% of
base salary, because they include such ad
ditional benefits as profit-sharing, sign-on
bonus, personal leave days, Christmas bo
nus, purchase discounts, automobile allow
ance, meal allowance, moving expenses,
and child care.
Some institutions have a "Cafeteria
Plan" benefits package, offering each ben
efit with an assigned dollar value and allow
ing the employee to select benefits most
desired up to a fixed dollar value. These
benefits are considered by personnel man
agers as separate from the "perks" associ
ated with an athletic training position, such
as season tickets, company car, uniforms,
and training table meals, etc. Most parttime athletic trainers receive no benefits.
Other Considerations
Related to, but separate from, tradi
tional benefits and "perks" are some nonstandard benefits that may be a part of the
training room budget. These include the

Table6—Nonstandard Benefits (Mean±SD)
Program
Level
BigDivIA
SmDivIA
DivlAA
Divll
Divlll
High School

348

Professional
Dues
$
$
$
$
$
$

646
191
246
107
198
45

± 692
± 189
± 472
±141
±315
± 72

Travel/
Conventions

Malpractice
Ins. Provided

$ 5,232 ± 2,624
$ 1,676+1,576
$2,400 ±1,579
$ 802 ± 816
$ 611 ± 486
$ 424 ± 621

yes=30/40
yes=8/15
yes=4/8
yes=15/27
yes=20/27
yes=9/26
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payment of professional dues (NATA,
APIA, ACSM, etc), travel expenses to
symposia and conventions, and malprac
tice insurance (Table 6) . Slightly more than
one-half of the programs provided mal
practice insurance for their employees.
Some institutions only covered the athletic
trainers with the university's blanket, cam
pus-wide policy that covers all employees.
This type of policy usually is inadequate to
cover the damage awards routinely awarded
in health care system cases. It is notewor
thy that in programs with a high percentage
of athletes who enter professional sports,
about 75% of the athletic trainers were
covered with an independent policy such
as the NATA-sponsored malpractice in
surance. In high schools, only about 34%
were covered. The Division IA schools
spent more money for athletic trainers to
attend conventions. However, there did not
appear to be a relationship between pro
gram size and the payment of professional
dues.
I also looked at the use of the competi
tive bid process. Many schools reported
that they were required to bid everything,
and most schools reported that bids were
required for purchases over a specified
dollar amount. However, not all public
institutions reported that they were required
to use competitive bidding procedures. The
most frequently cited dollar amount that
had to be bid was $0. Apparently, much of
the variability in dollar amounts over which
a bid must be sought is an institutional
policy. Within the same state, I found bid
rninimums of $0 and $2500 at different
institutions. A1 ower percentage of schools
in Division HI required the use of bids, but
this was not surprising with more private
schools in this category.
Total Expenditures
Gross total of reported monies and an
average expenditure per athlete (Table 7)
were calculated to compare levels of pro
grams. The total was computed by multi
plying the number of full-time athletic train
ers by the average salary in the level, mul
tiplying the number of athletic trainers by
the average benefits, and adding these two
results to the monies in the other catego
ries. There were some surprisingly large
amounts of money used to operate pro
grams. Even at these levels, however, the
amounts only represented the information
requested. Some schools have additional
monies controlled by the athletic training
program for programs such as drug testing,

standing orders with a number of local and the program level decreased
, the salaries
national corporations (provided they do took up a progressively
larger and larger
not violate the mandated floor for competi share of the total budget, even
though
tive bidding), library acquisitions, uniforms number of athletic trainers declined. the
As the
and clothing, and student recruitment.
program level decreased, so did the pro
In an effort to assess the relative share portion of the budget allocated to expend
at each level, I calculated the expenditure able supplies. One conclusion
could be
per athlete and found a range from $ 926 for that as programs became smaller, the
mon
major football NCAA Division IA schools ies to run them decrease dispropor
tionately
to $96 for high schools. While high schools to their need.
had the smallest overall total, Division HI
is perhaps a better choice for comparison Conclusions
with major football Division IA because it
Following are the conclusions I made
has a similar mission to major football from these data:
Division IA. With Division IE expenses of 1. Available resources are related
to the
$ 1 8 1 , the difference in expenses per athlete
size of the institution.
of $745 is still extreme. The mission of 2. There are differences in per athlete
ex
high schools is different from college/uni
penditures of more than $700 between
versities in many ways. High school ath
the highest funded and lowest funded
letic trainers work with minor age athletes
college/university athletic training pro
and their family physicians and parents,
gram, which impact the degree to
while college/university athletic trainers
which comprehensive athletic train
deal mostly with adult athletes and team
ing services are delivered.
physicians.
3. There are large differences between head
athletic trainer and assistant athletic
Percentage of Revenues Spent on
trainer salaries.
Selected Categories
4. Most athletic trainers do not understand
Finally, the percentage a given cat
their benefits and the cost this places
egory represented in the total budget was
on management.
calculated (Table 8). Only salaries, ex
pendable supplies, student athletic train
Athletic trainer education programs
ers, and medical insurance monies are re should share this information with stu
ported here. It is interesting to note that as dents, since most will be employed at a
Table 7.—Athletic Department Expenditures (Mean)
Program
Level
BigDivIA
SmDivIA
DivlAA
Divll
Divlll
High School

Total
Dollars
$
$
$
$
$
$

450,190
197,393
166,210
116,390
85,516
46,949

Total No
Athletes

Total per
Athlete

486
428
567
386
472
491

$926
$462
$293
$301
$ 181
$ 96

Table 8—Percent of Total Revenues Spent on Selected Categories (Mean)
Program
Level
BigDivIA
SmDivIA
DivlAA
Divll
Divlll
High School

Total
Salaries

Medical
Insurance

Student
ATs

Expendable
Supplies

30.2
44.4
53.6
46.9
54.1
79.1

13.0
18.7
13.4
24.9
12.0
4.3

5.6
4.1
2.5
1.0
4.6
0.1

19.1
15.2
14.1
13.4
13.7
8.8

level different than their educational pro
gram level. This is especially true of the
differences in monies available in the high
school setting. While the compensation
may vary, the athletic trainers at these (and
the other levels) are being asked to practice
the same profession using the same com
petencies and standards of care.
The differences in the salary ranges
suggestthat, at the college/university level,
there is a major discrepency between what
the head athletic trainer and an assistant
athletic trainer are paid. A salary structure
of $16,000 to $38,000 is not conducive to
stability of tenure at the assistant athletic
trainer level. While perhaps this is all the
institution can afford to pay its assistant
athletic trainers, accepting such salaries
can hurt the salaries of all athletic trainers.
I hope that athletic trainers can use
these data to assess their budgets and the
budget of their peer institutions. No one
would expect the budget at Oberlin Col
lege and the University of Southern Cali
fornia to be the same. However, the Oberlin
athletic training staff should be able to
relate its budget to other Division in insti
tutions and Southern Cal should be able to
relate its budget to other major football
Division IA institutions. Perhaps some ath
letic trainers will be able to use the data
presented here to urge reconsideration of
the budget by the administration of their
institution.
Finally, athletic trainers and student
athletic trainers ought to be more aware of
the types of resources available as they
seek employment with institutions at lev
els different from their present institution.
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TIP FROM THE FIELD

Sports Care Information Dissemination—
Brochures Add Variety and a Personal Touch
Phil Hossler, ATC

O

ne of the most important responsi
bilities of today's high school ath
letic trainer is to educate both young ath
letes and their parents about the many
facets of athletic health care. Athletic
trainers have many opportunities to cor
rect myths and misconceptions in areas
such as athletic nutrition, weight control,
exercise, and first aid. Educated athletes
are better able to care for themselves, and
educated parents are better able to take
care of their athletic children.

Methods of Information
Distribution

High school athletic departments pres
ently use a variety of methods to dissemi
nate information to their athletes. These
methods include videotapes and informa
tion sheets about a variety of topics, and
preseason meetings with the team. In ad
dition, parents are informed by attending
team meetings andmeet-the-coaches and
back-to-school nights, as well as through
instructional sheets the athletic trainer
gives to injured athletes. Middleton (1)
has developed a handbook containing nec
essary information, which he gives to
both parents and coaches at the beginning
of the season.
Pertinent one-page information sheets
(Fig 1) folded into a brochure format rein
force what the athletic trainer has explained
to the injured athlete. Once the injury and
its treatment are explained to the athlete,
the instruction: "Take this home and post
it for your parents to read" has a high
success rate. "Success" in this instance
would be the elimination of confusion as
Phil Hossler is the athletic trainer at
East Brunswick High School in East
Brunswick, NJ.

350

Volume 27 •

Number 4

RICE in
M
*f Athletic First Aid
R

I

C

E

REST the injured area by using
crutches, a cane, a sling, or no
activity.
ICE the area for 30 minutes on/60
minutes off several times daily to
reduce swelling and pain.
COMPRESS the injured area with
tape or an electric wrap to reduce
swelling. If the area gets numb or
tingles, loosen the wrap.
ELEVATE the injured arm and leg to
reduce swelling.

Fig 1.—Self-generated informational brochures
provide the athletic trainer with the opportunity to
inform and educate.
to what the athlete should do. An appre
ciative parent is a good indication of hav
ing achieved success with your informa
tional distribution system. Often aparent's
own knowledge may need to be refined to
ensure proper adherence to treatment guide
lines. This bona fide educational tool also
can be a promotional tool for the athletic
trainer and can serve to advance the pro
fession of athletic training in the commu
nity. The brochures need not be limited to
only athletic first aid, but may be ex
panded to include a vast array of related
athletic and sports medicine topics.

Using a Brochure Holder

A well-stocked, appropriately placed
brochure holder (Fig 2) can serve to pro
mote athletic training and provide infor
mation on a vast array of topics. Such a
holder can be placed in or near the training
room, physical education locker rooms, or
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Fig 2.—An attractive display will assist in pro
moting the athletic trainer and the profession
of athletic training.
school nurse's office. These locations are
accessible to injured athletes and exercis
ing students throughout the day. Onelocation that seems to ensure the reading of a
large number of brochures is near the
entrance or lobby of the school during
evening basketball and wrestling events.
This venue can be expanded to include the
refreshment stand at football games or
near the bleachers at baseball and softball
games.
Brochure holders in a variety of sizes
and formats may be purchased from busi
ness supply companies. Holders also may
be donated by retail stores or built from
either wood or plexiglas in the school's
shop. Plexiglas has the added benefit of
allowing brochures to be viewed more
easily.

Tri-fold your informational sheets into
brochure format and add a title that will be
visible while on display. The holder and
brochures should be colorful, attractive,
and well-maintained. To enhance their
image and usefulness, they also should
bear the name, title, and school telephone
number of the athletic trainer. Current
athletic schedules, as well as injury oc
currences common to each sport, can be
included and changed as appropriate.

Sources of Brochures

Brochures about a variety of topics
may either be purchased, donated, or selfgenerated (Table).Physicians' offices often
are a good source for brochures on a
variety of topics. Brochures from various
nonprofit organizations are generally in
expensive or even free and available in
large quantities (Fig 3). Good sources
include the American Heart Association,
American Cancer Society, American Acad-

Fig 3—A variety of pamphlets make the display
timely and informative.

Brochure Titles for Athletes and Parents
Title

Source

Athletic First Aid Guidelines
Cycling for a Healthy Heart
Diet and Vitamins
Diet, Nutrition and Cancer Prevention
Dietary Guidelines for Americans
Eat Smart
Exercise Do's and Don'ts
Firm That Stomach
Nutritious Nibbles
Protein Supplements
Shin Splints
Sports Medicine Myths
Swimming for a Healthy Heart
Telltale Signs of Steroid Use
Warm Up Properly
Water and Athletics
Who Cares About the Secondary Athlete
Wrestlers and Weight Control
Your School District's Insurance

emy of Pediatrics, National Athletic Trainers' Association, and the American Col
lege of Sports Medicine.
Reprints of newspaper columns, as
well as information specific to the school
district—policies, insurance coverages,
and schedules of events—are interesting
and timely.
Providing information to those who
have need is paramount in ensuring qual
ity education. High school athletic train
ers must view themselves as "athletic

Author-generated
American Heart Association
Author-generated
American Cancer Society
American Cancer Society
American Cancer Society
Author-generated
Author-generated
American Cancer Society
Author-generated
Author-generated
Author-generated
American Heart Association
American Chiropractic Association
Author-generated
Author-generated
National Athletic Trainers' Association
Author-generated
Author-generated

educators" as well as athletic sports care
providers. This simple, yet effective,
method of providing information directly
to athletes and their parents can yield
excellent results.
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THE WIKCO ANKLE MACHINES

Isokinetic Ankle Strengthening and Rehabilitation Machines
Features Include:
" Hydraulic cylinders for
smooth resistance.
" Hydraulic cylinders
guaranteed for 5 yrs.
* New, faster, easier
resistance adjustment.
* Available in single or
double model.
* Optional ankle bench
available for use with
Model 200.
* Do inversion, eversion,
plantar flexion,
dorsiflexion, plantar
flexion inversion,
dorsiflexion eversion.

Model 200 Single Ankle
Machine
Model 202 Double Ankle Machine
For more information contact:

~^^« WIKCO INDUSTRIES, INC. ^H

4931 N. 57th St., #1
Lincoln, NE 68507
800-872-8864
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A Review of Overtraining SyndromeRecognizing the Signs and Symptoms
Mary Black Johnson, PhD, ATC
Steven M. Thiese, MS
ABSTRACT: Overtraining syndrome is
common in athletes. It manifests itself with
both physiological and psychological
symptoms, and can adversely affect an
athlete'sperformance. This article reviews
the physiological and psychological signs
and symptoms of overtraining syndrome in
order to help the athletic trainer recognize
the condition. With an understanding of
overtraining syndrome , the athletic trainer
can better aid coaches and athletes in
preventing and treating this phenomenon,
and thus maintain the athlete's optimal
performance level.

O

vertraining syndrome has been re
ferred to as "staleness," "overreach
ing," and "chronic fatigue" (21). It can
result in mental lassitude and/or physical
injury and therefore a declining perfor
mance (21). Most simply put, overtraining
syndrome is the point at which an athlete
exceeds his/her capacity for exercise (22).
It has both psychological and physiologi
cal components that should be recognized
by those working with athletes.
The athletic trainer is in a unique
position to recognize symptoms of
overtraining. Acting as a health care
liaison, the athletic trainer can work with
the physician, the coach, and the athlete
toward returning the athlete to optimal
performance levels. The purpose of this
paper is to review the physical and psy
chological manifestations of overtraining
syndrome and to outline those signs and
symptoms that could be monitored by the
athletic trainer.
Mary Black Johnson is an assistant
professor in the Department of Physical
Education (Athletic Training) at San Di
ego State University in San Diego, CA.
Steven Thiese holds a master's degree
in athletic management from the Univer
sity of Utah, Salt Lake City, UT.
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Physiological Indicators

Numerous physiological characteris
tics of overtraining syndrome are docu
mented in the literature (3,10,14; Table 1).
In an overtrained athlete, an overactive
pituitary gland is primarily responsible for
physiological responses to overtraining.
Stimulation of the hypothalamus causes
the pituitary gland to secrete excess adrenocorticotropic hormone. This, in turn,
stimulates cortisol secretion by the adrenal
cortex, which aids the body in adapting to
stress. Barron et al (2) reported that corti
sol levels were significantly higher in ath
letes who had overtrained than in the same
athletes after they had 4 weeks of rest. The
elevation of cortisol levels in overtrained
athletes in this study was observed imme
diately following exercise, as well at 15
and 30 minutes postexercise.
The human reproductive system also
is adversely affected by overtraining syn
drome, with luteinizing hormone (LH)
levels decreasing when the athlete is
overtrained (5,7,12). In women, LH de
crease is associated with decreased per
cent of body fat and associated decreased
levels of estrogen. Overtraining in fe
males is often manifested by amenorrhea
(7,12). In men, decreased LH results in
decreased testosterone and a resultant in
ability to build muscle mass (5).
Overtraining also affects the musculoskeletal system. One report documents
that serum creatine kinase (CK), an enzy
matic marker of muscle tissue injury, is
elevated in athletes on mornings after run
ning (4). The researchers hypothesized
thatthe athlete who loses weight andmuscle
girth while training is undergoing catabolism, metabolizing muscle protein stores
for energy. The net result is a decrease in
performance.
The musculoskeletal system also re
sponds to overtraining with overuse inju
ries. The three most common overuse
injuries associated with overtraining are:
posterior tibialis syndrome, lower limb
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stress fractures, and tendinitis conditions
in the lower extremities (4, 19). It is un
clear whether overuse injuries associated
with overtraining are the result of exces
sively high training loads or the body's
impaired ability to recover from training
bouts.
Still another of the body's systems
affected by overtraining syndrome is the
cardiovascular system. Overtrained ath
letes exhibit elevated exercise heart rates
and require longer for their heart rate to
return to normal following activity (4).
Early studies found both increased (15)
and decreased (25) resting blood pressure
in overtrained athletes. More recently,
Henschen (10) reported that higher sys
tolic blood pressure was aphysiologic char
acteristic of overtraining. Verma et al (24)
observed a lengthened time to return to
basal blood pressure levels after exercise
hi overtrained athletes.
Finally, overtraining can lead to de
creased immunity (17). One report docu
ments a decrease in C-reactive protein af
ter intense exercise (11). An acute phase
response may be exhibited hi overtrained
athletes, detectable as fever, leukocytosis,
a drop in serum iron and zinc, and a rise in
serum copper and erthyrocyte sedimenta
tion rate. In addition, increased head colds,
allergic reactions, and other infections have
been associated with overtraining.

Psychological Indicators

The psychological factors associated
with overtraining syndrome are more difficultto detectth an the physiological ones
(9; Table 1). According to one sports
psychologist, psychological overtraining
is characterized by sleep disturbances (and
associated drowsiness), prolonged exces
sive weariness, chronic fatigue, and loss
of vigor (9,18,23). In addition, loss of
self-confidence, apathy, irritability, de
pression, anxiety, and confusion also are
exhibited (10,18). An overtrained athlete
may exhibit emotional and motivational

Table 1—Physiological and Psychological
Indicators of Overtraining Syndrome
1.
2.
3.
4.
5.
6.
7.
8.
9.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Physiological
Higher resting heart rate
Changes in normal blood pressure
Delayed return to normal heart rate
Elevated basal metabolic rate
Elevated body temperature
Weight loss/excessive thirst
Impeded respiration
Subcostal aching
Bowel disorders
Psychological
Sleep disturbances
Loss of self-confidence
Drowsiness and apathy
Irritability
Emotional and motivational imbalance
Excessive, prolonged weariness
Lack of appetite (anorexia)
Fatigue
Depression
Anxiety
Anger/hostility
Confusion

imbalance, anger, and hostility (10,18),
and mood swings are common (13,23).
Eating disorders and generalized loss of
appetite also are observed (16).

Signs and Symptoms

evening fluid intake. The athlete may
exhibit signs of dehydration and may drink
copious amounts of fluid after practice.
This athlete also may have alack of perspi
ration during practice since the body is
attempting to maintain fluid balance by
retaining fluids.
Another symptom of overtraining syn
drome is an alteration in sleeping patterns
(9,16,20). Sleep is how the body replen
ishes itself. If an athlete gets inadequate
sleep, the body is denied its optimal re
covery time. Disruption of normal sleep
patterns— such as time to bed and the
amount and quality of sleep—alters the
ability of the body to adapt to the stress of
training.
The final symptom is general psycho
logical malaise (1,8,13). An alteration in
the athlete's mood or approach to his/her
sport may be a signal of staleness. An
inability to maintain the training schedule
or to be psychologically prepared for com
petition may be apparent.

Recognition

The causes of overtraining syndrome
are associated with physical training and
competition (10; Table 2). As has been
mentioned, there are a number of scientific
assays and measures that can indicate
overtraining in an athlete. Many of the
tests that can be employed are either too
expensive or too invasive to be practical.
There are, however, several simple ways
the athletic trainer or coach can watch for
signs of overtraining syndrome.

Although manifestations of over
training syndrome differ from person to
person, five main signs and symptoms com
monly appear in overtrained athletes. The
Table 2—Causes of Overtraining Syndrome
first is an alteration in the circulatory sys
tem. Increased morning (resting) heart
1. Length of the competitive season
rate, or more specifically, an increase of
2.
Monotony of training
more than five beats per minute is indica
3.
Feelings
of claustrophobia
tive of an overtrained state (6,21). Abnor
4.
Lack
of
positive
reinforcement
mal changes in blood pressure (without
5.
Feelings
of
helplessnes
s
indicating the direction of change), par
6. Abusiveness from authorities
ticularly increased resting blood pressure,
7. Stringent rules
also may indicate overtraining.
8. High levels of competitive stress
A second sign of overtraining syn
drome is unexplained weight loss. Body
composition is altered by training, with the
lean body mass increasing and the percent
Maintaining a written record will help
age of body fat decreasing. An athlete's the athletic trainer or coach detect psycho
body fat is already lower than the logical and physiological overtraining. This
nonathlete's. Thus, an additional decrease involves keeping current and regular
in percent of body fat or a 5-pound weight records of weight (particularly pre- and
change may be indicative of the onset of postpractice weights), as well as periodic
overtraining syndrome (21).
measures of percent body fat and blood
Prolonged, excessive thirst also may pressure, especially postexercise recovery
be a symptom (21), for example, increased blood pressure.
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The athlete should maintain records
of morning heart rate and records of fluid
and dietary intake throughout the training
and competitive seasons. The amount and
quality of sleep the athlete gets each night
should also be recorded. These records
should be reviewed regularly by the coach
and/or the athletic trainer, as changes in
established baseline levels of these mea
surements could signify an increased risk
of overtraining for the athlete. In addition,
the athlete should be encouraged to main
tain a diary assessing his/her emotional
outlook. It may be helpful to have an
objective assessment of the athlete's men
tal outlook. This can be accomplished
using psychological tests such as the Pro
file of Mood States (POMS) (9).
These steps, at first, may appear ex
cessive. It may be impractical to expect
athletic trainers to monitor all athletes for
signs and symptoms of overtraining. In
reality, only periodic review is necessary
to assess changes in the five areas that
indicate overtraining syndrome. Addition
ally, the athletic trainer is in a unique posi
tion to educate coaches regarding this syn
drome. Through these means, the coach
can monitor the athletes and direct their
training toward eliminating and preventing
overtraining syndrome.

Prevention and Treatment

Recognizing overtraining syndrome
may be vital to its prevention; however,
recognition is only afirst step. Treating the
syndrome involves attenuation of both
physical and psychological symptoms.
Physical symptoms should be dealt with
first. This may involve a reduction or
layoff from training to allow adequate re
covery from ailments such as stress frac
tures or lingering illnesses. It does not
mean the athlete cannot maintain general
fitness with alternative training. Research
suggests that increases in fitness from re
training are similar to initial training, but
that the gains are perceived by the athlete
as easier and more rapid (22). This may be
because of familiarity with the training
process, alack of fear, and/or confidence in
the outcome. Observable signs of
overtraining syndrome can be used as
guides for a gradual return to the athlete's
previous training levels.
Psychological overtraining is more
difficult to address. The most effective
way to treat it involves psychological reprogramming. In mild cases, this may be
accomplished by a change in workouts or
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training routines. Henschen (10) suggests
alterations in training to reduce staleness,
including: 1) scheduling of time-out from
training, even during the competitive sea
son; 2) allowing the athlete to make some
decisions and control outcomes; 3) plan
ning mental practice periods as breaks from
physical practice; and 4) devising a way to
handle post- competition tension. With
severe psychological staleness, complete
abstention from training may be necessary
(22).
Overtraining syndrome is a complex
condition with no two cases exhibiting
exactly the same symptoms. Although
elite athletes who train heavily are the most
likely to experience the syndrome, recre
ational athletes can also overtrain by doing
too much too soon, by failing to get ad
equate rest between exercise bouts, or by
ignoring early indications of overuse inju
ries. Five changes commonly appear in
overtrained athletes: 1) an increase inmorning (resting) heart rate; 2) unexplained
weight loss; 3) prolonged excessive thirst;
4) an alteration in sleep habits; and 5)
psychological malaise.
Because each athlete has a different
threshold for overtraining, each will re
spond differently. A training program that
pushes one athlete into severe overtraining
syndrome may produce record-breaking
performances in another. The athletic

trainer's role always has been, first and
foremost, the prevention of injury. The
athletic trainer can play an effective role in
the prevention of overtraining syndrome
through the education of coaches and by
early recognition of the signs and symp
toms in athletes. This will allow each
athlete to achieve optimal performance.
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A Comparison of Skin Interface
Temperature Response Between the
ProHeat™ Instant Reusable Hot Pack and
the Standard Hydrocollator Steam Pack
Donald Tomaszewski, MS, ATC
Michael J. Dandorph, BS, ATC
James Manning, PhD, ATC
ABSTRACT: The ProHeat™ reusable hot
pack is being used increasingly as a substi
tute for the standard hydrocollator steam
pack. This study evaluated the effects of
these two modalities on skin temperature.
Seventeen subjects -were studied during
separate 30-minute applications of a
ProHeat pack with a wet barrier, a
ProHeat pack with a dry barrier, a
hydrocollator pack, and a control pack
on their nondominant calf. We measured
the skin interface temperature and pack
surface temperature during each applica
tion with surface thermocouples. The skin
interface temperature rise time to the mini
mum therapeutic temperature (104°F) and
the total time at and above the minimum
therapeutic temperature, for each appli
cation, were analyzed using an analysis
of variance (ANOVA) with repeated mea
sures (p<.05). The ProHeat pack appli
cation, with one layer of wet toweling as
a barrier, was not significantly different
from the hydrocollator steam pack appli
cation. We conclude that the ProHeat
pack,prepared with a wet barrier, can be
considered a viable alternative to the stan
dard hydrocollator steam pack.
Donald Tomaszewski is the coordina
tor of The Valley Hospital Sports Institute
in Ridgewood, NJ.
Michael Dandorph is an athletic
trainer with The Valley Hospital Sports
Institute.
James Manning is an associate pro
fessor in the Movement Science Depart
ment atWilliamPaterson College in Wayne,
NJ.

T

he minimum therapeutic tempera
ture range in which biological ef
fects can be achieved through superficial
heat applications is 104°F to 113°F (13).
Hyperemia and increased superficial blood
flow occur within this temperature range
(8,13,14). Therapeutically desirable ef
fects of superficial heat include: 1) an in
creased extensibility of collagen tissue, 2)
decreasedmuscle spasm, 3) decreasedpain,
and 4) increased metabolic activity
(13,14,16).
The hydrocollator steam pack (Chat
tanooga Corp; Chattanooga, Term) has long
been a popular source of therapeutic super
ficial heat. Instantreusablehotpacks, such
as the ProHeat™pack (ProHeat™Inc; Phoe
nix, Ariz), may be capable of comparable
therapeutic temperatures. To an athletic
trainer, the mobility of reusable instant
hot packs could be helpful when on the
playing field, at away games, or when a
hydrocollator unit is not available. How
ever, the ProHeat reusable hot pack cur
rently has no documented procedure for
its therapeutic application, no recom
mended pack-skin barrier, and no docu
mentation concerning its effects under
therapeutic conditions.
The purpose of this investigation was
to evaluate the effects of a ProHeat pack
with a wet barrier, a ProHeat pack with a
dry barrier, and a hydrocollator steam pack
on the skin interface (area between the
pack barrier and skin) temperature during a
30-minute treatment. The dependent vari
ables were: 1) temperature rise time to the
minimum therapeutic temperature of 104°F
and 2) total tune at and above the minimum
therapeutic temperature of 104°F.
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Methodology

Nine females and eight males
(age=26.6±4.1yr; ht=172.2±9.9cm; wt=
67.9±13.1kg) volunteered to be subjects
for the four experimental treatments. The
four experimental treatments used were
the application of: 1) a standard
hydrocollator steam pack, 2) a ProHeat
pack with a dry barrier, 3) a ProHeat pack
with a wet barrier, and 4) a control treat
ment on the posterior calf. The control
treatment was the application of an inac
tive ProHeat pack with a dry barrier. The
four treatments were applied in a com
pletely random order during four sessions
separated by at least 24 hours.
For this investigation, we used four
11 X 11-inch diameter (Pro-Single size)
ProHeat reusable hot packs, in a rotating
order. We activated the ProHeat pack by
depressing a metal button disk inside the
pack. This caused a chemical chain reac
tion that crystallized the pack's sodium
acetate solution resulting in a release of
heat energy (15). To recharge the pack, we
placed it in a hydrocollator unit for 30
minutes. This returned the pack's contents
to a liquid state. We allowed each pack to
cool to room temperature before being re
activated.
Two standard hydrocollator steam
packs were used in a rotating order. The
hydrocollator storage unit was thermostati
cally controlled at 176°F (7,8). A special
40 X 21-inch Super Dryex (Chattanooga
Corp; Chattanooga, Term), 85% cotton terry
cloth sheath provided part of the
hydrocollator pack's barrier.
We used a Kent P100M microproces
sor digital/chart recorder (ABB Kent Inc;
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Edison, NJ) and five teflon thermocouples collection forms. Initial pack surface and the same rate with no significant differ
to measure skin interface temperature and skin surface temperatures were recorded ence (Tukey post-hoc, p<.05).
Mean valuesfortotal time at and above
pack surface temperature. Two of the just prior to pack placement. Skin interface
thermocouples were insulated on one side and pack surface temperatures were re the minimum therapeutic temperature of
so that only pack surface temperatures were corded at 20-second intervals during the 104°F are presented in Table 1. The ProHeat
30-minute treatment session. The time it pack-wet and hydrocollator steam pack
read.
Subject preparation began after the took for the skin interface to reach the treatments maintained the skin interface
subject consent form and subject memo minimum therapeutic temperature of 104°F temperature at or above the minimum thera
randum were signed. Subjects were posi was recorded as the rise time. We deter peutic temperature for a longer period of
tioned prone on a plinth. The subject's mined the therapeutic temperature ending time than the ProHeat pack-dry treatment
nondominant calf and foot were bare with time to be that time prior to two consecu (Tukey post-hoc, p<.05). The ProHeat
the foot resting off the end of the plinth. tive temperature readings below 104°F. pack-wet and hydrocollator steam pack
Marks were made at measurements 25,30, The total time at and above the minimum treatments maintained the skin interface
and 35 cm above the base of the calcaneus therapeutic temperature (104°F) was com temperature at or above the minimum thera
on the midline of the posterior surface of puted by subtracting the rise time from the peutic temperature for about the same
the calf. Surgical tape held three thermo ending time. Data were analyzed using the length of time with no significant differ
PC-S AS package on a microcomputer (17). ence (Tukey post-hoc, p<.05).
couples in place, one over each mark.
The graphs in Figures 1 and 2 display
A 5-minute pretreatment period be An analysis of variance (ANOVA) with
the
mean
(n=17) skin interface and pack
gan immediately after subject preparation. repeated measures was used to detect dif
surface
temperatures,
respectively, during
ferences
between
treatments
for
tempera
This allowed adequate time for skin tem
the
30-minute
treatments.
The standard
ture
rise
time
to
the
minimum
therapeutic
perature to stabilize, if necessary, and for
pack preparation steps to be carried out at temperature and the total time at and above deviations at each mean temperature read
consistently scheduled times. The pack the minimum therapeutic temperature. If ing for the 17 subjects in each treatment
barrier for the dry ProHeat pack and con significant differences were found, Tukey's group were narrow, ranging from ±.9 to
trol treatment was one layer of dry towel post hoc analysis was employed to locate ±2.5 for the skin interface and from ±1.1 to
ing. One third of the towel covered the the specific differences. In all instances ±2.9 for the pack surface.
entire area between the pack and skin sur the p<.05 level of significance was used.
Discussion
face and the other two thirds of the towel
The use of superficial heat to obtain
was folded into two layers to cover the top Results
therapeutic
increases in tissue temperature
The mean room temperature for this
of the pack. The barrier for the wetProHeat
and
local
blood
flow are well documented
pack treatment was one layer of wet towel study was 73.6±1.7°F. Mean values for
(1-5,8,10-14,16).
The factors that regulate
skin
interface
temperature
rise
time
to
the
ing prepared as above where the third of the
the
therapeutic
effects
of superficial heat
minimum
therapeutic
temperature
of
1
04°F
towel between the pack and skin was moist.
We thoroughly soaked one third of the are presented in Table 1. The control are: 1) extent of tissue temperature rise, 2)
towel in a container of room temperature treatment did not raise the skin interface rate of tissue temperature rise, 3) duration
water and then thoroughly wrung it out temperature to the minimum therapeutic of tissue temperature rise, and 4) volume of
before the application. The barrier for the temperature. The ProHeat pack-wet and area heated (13,14). In our investigation,
hydrocollator steam pack treatment was the hydrocollator steam pack treatments we examined differences in the above fac
four single layers of toweling (two towels elicited more rapid rise times to the mini tors except for volume of area heated.
folded in half) and a standard terry cloth mum therapeutic temperature than the
sheath in which the hydrocollator pack was ProHeat pack dry treatment (Tukey post- Extent of Tissue Temperature Rise
Lehman (13) reported that thera
inserted. The pack barrier for the hoc, p<.05). The ProHeat pack-wet and
hydrocollator pack application was thicker hydrocollator steam pack treatments raised peutic effects can be obtained when
than the other applications because of its the skin interface temperature to the the skin temperature is raised to a
higher initial pack temperature. The minimum therapeutic temperature at about therapeutic range of 104°F to 113°F
hydrocollator pack was prepared accord
Table 1 .—Skin Interface Temperature Rise Time to 104°F and Total Time at and
ing to the preapplication parameters de
above 104°F (n=17; minutes; Mean ± SD)
scribed by Knight (9). New, unused towels
were replaced for each treatment session.
Pack
Rise Time
Total Time
We secured two thermocouples to the
top surface of each pack by the 21/£-minute
2.00 ± 37*'*
ProHeat Pack-wet
27.98 ± .38b'd
mark to allow adequate time for pack tem
2.96
± J9a'c' d
27.04 ± .79a'c' d
ProHeat Pack-dry
perature readings to stabilize. ProHeat
Hydrocollator Steam Pack
1.88 ± .42b'd
27.88 ± .74W
pack activation and the starting of the treat
0 ± Oa'biC
0 ± Oa'b'c
Control
ment clock commenced simultaneously
following pack placement at the 0:00 minute
a = significantly different (p<.05) from ProHeat Pack-wet
mark.
b = significantly different (p<.05) from ProHeat Pack-dry
We recorded temperatures from the
microprocessor digital display to one tenth
c = significantly different (p<.05) from Hydrocollator Steam Pack
of a degree Fahrenheit onto individual data
d = significantly different (p<.05) from Control
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applications (ProHeat pack-wet and
hydrocollator steam pack) compared to
ProHeat pack-dry. Another explanation
may be the differences between each
subject's sensory perception of heat.
The extent of TTR for the ProHeat
pack-wet, ProHeat pack-dry, and the
hydrocollator steam pack were well within
the therapeutic temperature range. The use
of a wet skin-pack barrier with the ProHeat
pack applications resulted in higher rela
tive skin interface temperatures than a dry
barrier. Each of these applications, how
ever, will produce some degree of thera
peutic effect. The rate and duration at
which these applications radiate heat en
ergy to the skin can determine their degree
of therapeutic effect.
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Fig 2.—Graph of mean (n=17) pack surface temperatures (°F) for all treatment groups

(40°C to 45°C). Temperatures above
this may be associated with tissue damage
(6,13). However, higher skin interface
temperatures have been reported in other
studies (8,13). In our investigation, 13
hydrocollator steam pack and 5 ProHeat
pack-wet applications produced skin in
terface temperatures above 1 13°F and the
highest temperature recorded was 1 18.8°F
during a hydrocollator steam pack appli
cation. Our literature review did not indi
cate any evidence of positive or negative
changes in therapeutic effects as a result
of skin interface temperatures above
113°F, as long as subject comfort was
maintained.
Extent of tissue temperature rise (TTR)
and subject comfort are typically main

tained by adding or subtracting layers of
toweling between the heat source and the
skin (2,7,12). Because of the nature of our
data analysis, the pack applications for this
investigation could not be altered. All 17
subjects were able to tolerate each 30minute pack application, although three of
the subjects did note some discomfort dur
ing the first 6 to 8 minutes of the
hydrocollator steam pack and ProHeat
pack-wet applications. The mean (n=17)
skin interface temperature was 114.4°F
and 111.8°F at 6 minutes, and 114.2°F and
112.3°F at 8 minutes for the hydrocollator
steam pack and ProHeat pack-wet applica
tions, respectively. One explanation for
this discomfort may be the better conduc
tion of heat to the skin during moist heat
Volume 27 •
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Rate of Tissue Temperature Rise
The rate of TTR is dependent on sev
eral factors, including type of barrier, wetness/dryness of barrier, initial pack tem
perature, age/amount of uses of the pack,
size of pack, andpreapplication and appli
cation techniques. Any manipulation of
these factors will produce a more or less
vigorous heating source. Extensive care
was taken in our investigation to maintain
consistent control over each heating source
during each application.
If the rate of TTR is slow, the heat
being added could be neutralized by the
convective effects of cooler blood circulat
ing in peripheral vessels (14). However, if
the rate of TTR is too rapid, the heat being
added could increase to the point of stimu
lating pain receptors (14). This is demon
strated when blood flow is occluded during
superficial heat applications and skin tem
peratures rise to a point where pain recep
tors are stimulated. When blood flow is
resumed, skin temperatures decrease to
comfortable levels (5,12). Lehman (13)
noted that skin interface temperature rises
quickly with the hydrocollator pack; then,
after 8 minutes, it drops, since the flow of
cooler blood in peripheral vessels is mark
edly increased.
A similar trend existed in our investi
gation. Skin interface temperatures peaked
in 6, 8, and 14 minutes with hydrocollator
steampack, ProHeat pack-wet, andProHeat
pack-dry applications, respectively, then
declined over the remainder of the 30minute sessions (Figure 1). This rapid rise
in skin temperature may further explain the
discomfort felt by three of the subjects
during the first 6 to 8 minutes of the
hydrocollator steam pack and ProHeat
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pack-wet applications.
The rate of TTR to the therapeutic
range may play a role in determining the
extent of biological responses. It has been
shown that when tissue temperatures are
rapidly changed, amore vigorous response
can be obtained from temperature recep
tors, resulting in an increased release of
vasoactive mediators (13). In our investi
gation, skin interface temperaturerise time
to a therapeutic range was significantly
more rapid in the hydrocollator steam
pack and ProHeat pack-wet applications
than the ProHeat pack-dry application
(Table 1). Because of theirrapidtempera
ture rise time, the ProHeat pack-wet and
hydrocollator steam pack applications may
be considered more vigorous heating
agents than the ProHeat pack-dry applica
tion. Furthermore, the mean temperature
rise time of the ProHeat pack-wet
(2.00±.37 minutes) was not significantly
different than the hydrocollator steam pack
(1.88±.42 minutes). Thus, the ProHeat
pack-wet application may produce bio
logical responses to an extent similar to
the hydrocollator steam pack application.
Duration of Tissue Temperature Rise
Therapeutic treatment times for su
perficial heat applications range from 3 to
30 minutes for minimal to maximal reac
tions (13). During a superficial heat treat
ment, only that portion in which an effec
tive temperature level is obtained will be
biologically effective (13). Moist heat
applications ranging from 20 to 30 minutes
have shown relative increases in blood
flow and temperature of skin, subcutane
ous, and muscle tissues (1,2,8,10,12,13).
Our investigation produced similar results
at the skin interface, with the ProHeat packwet, ProHeat pack-dry, and hydrocollator
steam pack applications maintaining the
therapeutic temperature range for more than
27 minutes during 30-minute sessions
(Table 1). Skin interface temperatures for
each application, with the exception of one
hydrocollator steam pack application, re
mained in the therapeutic temperature range
(104°F to 113°F) until the final tempera
ture reading. Mean skin interface tempera
tures at the 30-minute reading were
109.23±1.51°F, 108.71±1.08°F, and
105.53±0.93°F for the ProHeat pack-wet,
ProHeat pack-dry, and hydrocollator steam
pack applications, respectively.
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Temperature Changes During
Treatment Time
The different trends in pack surface
and skin interface temperature change be
tween the experimental treatment groups
were not statistically analyzed in this study.
However, regarding patient comfort, pa
tient safety, and modality reliability, we
speculated on the consistency of both the
ProHeat pack and hydrocollator steam
pack. Consistency, in this discussion, re
fers to a more narrow temperature range.
Further investigation is needed before any
conclusions can be drawn concerning mo
dality consistency.

The graph in Figure 2 further exemplifies
this narrow temperature range. The rea
son for the more narrow range of pack
temperatures during the ProHeat packwet and ProHeat pack-dry applications
may be the continued generation of heat
energy during the ongoing crystallization
of the ProHeat pack's sodium acetate solu
tion (15). This results in a steadily main
tained packtemperature. Thehydrocollator
pack, on the other hand, slowly releases
heat energy retained by its heat-holding
hydrous aluminum silicate gel contained
inside the pack (4). This results in a steady
decline in pack temperature.

Pack Surface Temperature Change
Table 2 displays the amount of pack
temperature change, between 10 and 30
minutes, for each application. We chose
to calculate percent of change between 10
and 30 minutes because this time frame
occurred after most pack temperatures
peaked and the initial pack temperatures
were no longer a factor. The amount of
temperature change of the hydrocollator
pack applications was considerably greater
than the ProHeat pack applications. Other
studies have displayed similar trends of
declining hydrocollator pack tempera
tures, but percent of change was not cal
culated (4,11,12). The calculations dis
played in Table 2 suggest that the ProHeat
pack-wet and ProHeat pack-dry applica
tions maintained pack surface tempera
tures in a more narrow range than the
hydrocollator steam pack applications.

Skin Interface Temperature Change
As pack surface temperatures de
creased between 10 and 30 minutes, so did
skin interface temperatures; however, not
at the same rate (Table 3). Skin interface
temperatures decreased during all experi
mental applications (control excluded);
however, the percent of change during the
hydrocollator steam pack application was
greater than the ProHeat pack-wet and
ProHeat pack-dry applications. The calcu
lations in Table 3 suggest that the ProHeat
pack-wet and ProHeat pack-dry applica
tions maintained skin interface tempera
tures in a more narrow range than the
hydrocollator steam pack applications.
Other studies have attempted to use
repeated replacement of hydrocollator
packs during a treatment period to main
tain high and consistent skin temperatures
(12,13). However, this practice resulted in

Table 2—Pack Surface Temperature (°F) Change Between 10 and 30 Minutes
(n=17;Mean±SD)
10min(°F)

30min(°F)

Change

127.911.3
128.511.4
142.112.1
75.511.8

126.311.8
127.612.2
120.411.8
78.311.6

1.3%
0.7%
15.3%
3.7%

Pack
ProHeat Pack-wet
ProHeat Pack-dry
Hydrocollator Steam Pack
Control

Table 3—Skin Interface Temperature (°F) Change Between 10 and 30 Minutes
(n=17;MeanlSD)
10min(°F)

30min(°F)

Change

112.311.3
109.911.2
113.411.7
88.9 1 1.9

109.211.5
108.711.1
105.5 + 0.9
90.0 1 2.0

2.7%
1.1%
7.0%
1.2%

Pack
ProHeat Pack-wet
ProHeat Pack-dry
Hydrocollator Steam Pack
Control
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dramatic declines in skin temperature be and maintaining it at or above 104°F for
tween repacking, and values never returned more than 27 minutes.
to initial packing values. Also, the practice
2. A ProHeat pack with one layer of
of subtracting towel layers from a wet toweling is capable of eliciting skin
hydrocollator pack application, in an at interface temperature responses that are
tempt to maintain high and consistent skin comparable to a standard hydrocollator
temperatures (2,7,12,14), can be difficult pack application with four layers of towel
to regulate. The difficulty is due to: 1) the ing.
variability in barrier thickness, 2) the dif
3. The ProHeatreusable hot pack with
ferences in the individual practitioner's a wet barrier can be considered a viable
preapplication and application techniques, alternative to the standard hydrocollator
3) the differences in patient tolerance lev pack as a superficial heating modality.
els and sensory perceptions, and 4) the
variability of hydrocollator pack tempera Acknowledgements
tures.
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TIP FROM THE FIELD

Convenient Method for Carrying Insurance
and Medical Information on Road Trips
William R. Cubbage, Jr, BS, ATC

O

ne of the athletic trainer's responsi
bilities is to ensure that injured ath
letes receive safe and timely medical treat
ment (2). While preparing for a road trip,
the athletic trainer recognizes the impor
tance of packing all the supplies needed
in case of an emergency. If an athlete is
injured and requires treatment at a local
hospital, it is much easier for the athlete to
be treated if the athletic trainer has the
athlete's insurance information available.
I use a simple and easy-to-carry system
when traveling with my teams.
Athletic departments have a respon
sibility to provide adequate medical in
surance coverage for their athletes (2).
Our athletic department subscribes to a
policy that will pay for any medical costs
incurred during competition or practice
that are not covered by the athlete's own
insurance. It is also important that the
athletic trainer keep records of the type of
insurance coverage each athlete or the
athlete's parents carry (1). Prior to each
season, we require all athletes to submit
an insurance information sheet. The form
lists basic information about the athlete
and the type of insurance carried by the
parents.
In the past, I have photocopied the
insurance forms, put them in a notebook,
and sent them with the student athletic
trainer traveling with each team. I also
included a cover letter (Fig 1) describing
the coverage our athletic department pro
vides. At the time, this system was ad
equate, but I found that carrying a large
notebook was not convenient and could
easily be set aside and forgotten. Another
problem with the notebook was the posWilliam Cubbage is head athletic trainer
atBellarmine College in Louisville, KY.
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To Whom It May Concern:
The athlete you are now seeing was injured while playing for
Bellarmine College. We carry an accident insurance policy on all of
our athletes and this injury will be covered by our insurance. Our
policy, however, is a secondary policy to any the student's parents may
carry. All initial billing should be sent to the student's parents for
consideration by their family insurance carrier. If there is any unpaid
balance after this, Bellarmine's insurance carrier will pay. Our
insurance carrier is:
First Agency, Inc.
5071 West H Avenue
Kalamazoo, MI 69009
(616) 381-6630
If you have any questions regarding this, please call me at one of
the numbers listed below.
Sincerely,
Fig 1 .—Cover letter sent with teams
sible lack of confidentiality. Because the
notebook was often left unattended, there
were occasions when unauthorized per
sons could have access to the informa
tion.
My new system works very well and
is easy to pack. All insurance information
submitted by the athlete is transferred to a
3X5 index card (Fig 2). I also include
any medical information that may be nec
essary at a hospital. This information is
compiled from the preseason health his
tory and physical forms and is updated
whenever necessary. I include the fol
lowing information on each card:
1. Athlete's full name
2. Athlete's home address
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Athlete's medical conditions (eg,
asthma, heart murmur)
Allergies
Medications being taken by the
athlete
Parents' insurance company
Insurance company address
Policy number, certificate number,
and group number as applicable
name of person carrying
Complete
9.
the coverage and his or her relation
ship to the athlete
10. Address of person who carries the
coverage if different than the athlete's.

3.

The cards for each team, along with
my cover letter, are carried in an envelope,

John Richard Doe
123 Anystreet
Anytown, KY 12345
Medical Problems: Asthma
Allergies: Penicillin
Medications: Ventolin Inhaler as needed
Insurance Info.: Blue Cross/Blue Shield
345 Main
Anytown, KY 56789

This publication
is available in
microform.
University Microfilms International
reproduces this publication in
microform, microfiche, and l6mm
or 35mm film. For information
about this publication or any of the
more than 13,000 titles we offer,
complete and mail this coupon to:

Policy*: 234 Certificate/ID*: 123-45-6789
Group*: 654321
Carried By:
James E. Doe (Father)
321 Otherstreet
Histown, OH 43210
Fig 2—Sample card with information
which can easily be packed in a travel kit.
My student athletic trainers are instructed
that the information on the cards is confi
dential and is not to be disclosed to unau
thorized individuals. With the packet of
cards in a training kit, the possibility of
unauthorized disclosure of the informa
tion is reduced.
Recently, I began using a desktop
word processor to easily keep the infor
mation updated and this has improved the
system even more. I now store all insur
ance information on discs. The informa
tion is then printed on the 3X5 cards (Fig

3). It is very simple to make necessary
changes and also easy to delete or add
new cards from season to season. (Prior
to using the word processor, I printed the
information on blank cards.)
To date, I have not encountered prob
lems using these cards at a medical care
facility.

University Microfilms
International
300 N. Zeeb Road
Ann Arbor, MI 48106
Or call: (800) 521-3044
In Michigan, Alaska, or Hawaii:
(313) 761-4700
Send information about these tides:
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Test-Retest Reliability of Reciprocal
Isokinetic Knee Extension and Flexion
Peak Torque Measurements
Robert W. McCleary, MS, ATC
J.C. Andersen, PhD, ATC, PT
ABSTRACT: Our purpose in conducting
this study was to estimate the reliability of
reciprocal concentric knee extension and
flexion peak torque obtained in uninjured
male athletes using the Biodex isokinetic
dynamometer. Twenty-six male inter
collegiate athletes (age=19.5±4.1 yr; ht=
703±14.9 in; wt=212.9 ±48.5 Ib) partici
pated in this study. We used the Biodex to
measure peak torque occurring during right
knee extension andflexion over 3 consecu
tive days. Means and standard deviations
were calculated for both extension and
flexion on each of the 3 days. We observed
a significant main effect for days for both
extension and flexion. Mean peak torque
for the first day was significantly higher
(Tukey,p<.05) than the means for the other
2 days, which were not significantly differ
ent from each other (Tukey, p>0.05).
Intraclass correlation coefficients (ICCs)
were estimated for each of the six trials on
each of the 3 days. Intraclass correlation
coefficients (ICCs) rangedfrom .88 on trial
1, day 1 for both extension andflexion peak
torque to .97for extension peak torque and
.98 forflexion peak torque on day 3, trial 6.
The standard error of measurement for
extension peak torque was 7.0ft-lbs andfor
flexion peak torque was 3.0 ft-lbs. These
results indicate that reliable measurements
of reciprocal right knee extension andflex
ion peak torque can be obtained from
uninjured male athletes with the Biodex
isokinetic dynamometer.
Robert McCleary is a medical student
at the College of Osteopathic Medicine at
Ohio University in Athens, OH.
J.C. Andersen is an assistant profes
sor of health science and curriculum direc
tor of athletic training education at the
College ofHealth and Professional Studies
at Georgia Southern University in
Statesboro, GA.
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I

sokinetic testing is used extensively to over a variety of angular velocities. A
measure muscle performance in both mixed sample of males and females partici
research and clinical settings. These mea pated in both studies and neither study
surements are typically made to assess the indicated whether their sample included
effect of an experimental treatment or a intercollegiate athletes (4,13). These re
clinical intervention. For these measure sults suggest that, in mixed samples of
ments to be useful, we must have informa males and females, reliable measurements
tion on the reliability of the measurements of peak torque can be obtained with a spe
when using a specified test protocol in a cific Biodex testing protocol over arange of
given subject or patient group (14,16). angular velocities. Unfortunately, no study
Therefore, the reliability of these measure to date using the Biodex has indicated
ments, made using a specific test protocol whether any of the subjects involved were
in the population of interest, is quite impor intercollegiate athletes.
Furthermore, only two studies (4,13)
tant if we plan to use these results in our
evaluation of an athlete's functional status estimated the test-retest reliability of peak
(14). In addition, if we plan to make torque measurements using the preferred
comparisons over time, the measurements reliability estimation method. We there
taken at any one time should have a high fore estimated the reliability of reciprocal
degree of reliability to allow us to deter concentric knee extension and flexion peak
mine that a true change in torque output has torque measurements obtained at 60°/secoccurred folio wing some clinical interven ond using the Biodex isokinetic dynamom
eter in a sample of uninjured male
tion or experimental treatment.
Several recent studies have assessed intercollegiate athletes.
the test reliability of various protocols
using a Biodex isokinetic dynamometer Method
(4,10,13,17). Two of the reliability indi
Twenty-six male intercollegiate ath
ces (10, 17), however, were calculated letes (22 football players and 4 swimmers;
using the Pearson product-moment corre age=19.5±4.1 yr; ht=70.3±14.9 in;
lation which is an inappropriate method wt=212.9±48.5 Ib) volunteered to partici
of assessing test-retest reliability of mo pate in this study. Informed consent was
tor skill or muscle performance measure obtained.
ments (5,11,15). The Pearson productAll subjects were actively involved hi
moment correlation is a measure of asso their respective team's off-season condi
ciation between two different variables tioning program, which included lower
and not a measure of agreement between quarter weight training. In addition, all
repeated measurements of the same vari subjects had previously undergone a preable (11,15).
season isokinetic screening test and, there
More recently, two investigators fore, had previous experience performing
(4,13) have reported test-retest reliability the same movement on the testing device.
estimates for peak torque measurements We screened each subject before participa
obtained with the Biodex using the more tion to ensure that the following criteria
appropriate intraclass correlation coeffi were met (6):
cient (ICC). Estimates ranged from 0.83 1. No history of lower extremity fracture.
to 0.97 for extension peak torque and 2. No history of a neurological condition
from 0.58 to 0.98 for flexion peak torque,
affecting lower extremity function.
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3. No lower extremity muscular strain or
ligamentous sprain during the 6 months
before testing that limited activity for
more than 48 hours.
We scheduled each subject individu
ally for testing at the Athletic Training
Room in the Intercollegiate Athletic De
partment of Ohio University in Athens,
Ohio. We used the BiodexB-2000 Clini
cal Data Station to measure the peak torque
occurring during right knee extension and
flexion. Before each testing session, we
verified calibration of the device according
to manufacturer guidelines (1). Gravity
correction of the torque measurements was
accomplished through theBiodex software
package. Knee range of motion (ROM)
limits were individually set for each sub
ject with a mean ROM for all subjects of
89.8±2.8°.
During each testing session, we asked
each subject to complete a warm-up ses
sion of three submaximal contractions fol
lowed by three maximal concentric con
tractions. This warm-up was then fol
lowed by 6 maximal test concentric con
tractions of the knee extensors and flexors
for a total of 12 reciprocal contractions at
an angular velocity of 60°/second. A 30second rest period was allowed between
the warm-up and test sessions.
Stabilization of each subject was
achieved by placing velcro straps across
the chest, around the waist, just above the
right knee, and just above the right ankle,
which secured the right lower leg to the
input shaft of the dynamometer. In addi
tion, we visually aligned the estimated
transverse rotational axis of the knee with
the mechanical axis of the dynamometer.
We repeated the entire test procedure for
each subject over 3 consecutive days at
approximately the same time of day to limit
the extent of possible diurnal variation.
We used a two-way, nested random
effects model ANOVA (5) to estimate the
variance components due to subjects, days,
and trials, using the BMDP8V statistical
package (3), which then allowed us to
calculate the intraclass correlation coeffi
cients. These intraclass coefficients repre
sent ratios of true variance (between sub
jects) to the sum of the true variance and
error variance (variance due to trials and
variance due to days). The intraclass coef
ficient then, is an estimate of the relative
reliability for the mean score over any
combination of days and trials (15).
We also calculated the standard error

of measurement (SEM) to provide an esti
mate of the absolute reliability of our mea
surements (15). The SEM is a clinically
useful reliability index because it is ex
pressed in the original units of measure. In
addition, the SEM can be used to construct
aconfidencerangeaboutan obtained score,
which we can use to evaluate whether or
not a true change in peak torque has oc
curred after some clinical intervention.
In this design, only the post hoc analy
sis of the day's main effect is of statistical
interest. This is because we expected that a
significant subject main effect would be
present and no test of the trial's main effect
could be done. Therefore, post hoc analy
sis of a significant main effect of days, if
found, was accomplished using Tukey's
HSD for pairwise comparisons (2). An a
priori alpha level of 0.05 was used for all
tests of significance.

Results

Means and standard deviations for
reciprocal knee extension and flexion peak
torque measurements obtained at 60°/second over each day are shown in Table 1.
There was a significant main effect for
days for both extension (F(52,390)=8.35,
p<.0005) and flexion (F(52,390)=3.71,
p<.0005). Mean peak torque on Day 1 was
significantly greater than mean peak torque

on both Day 2 and Day 3 (Tukey, p<.05),
while mean peak torque on Day 2 and Day
3 were not significantly different from each
other (Tukey, p>.05, Table 1).
The percent variance due to days
ranged from 4.3% to 7.3% while the per
cent variance due to trials ranged from
5.8% to 9.5%. As expected, the largest
variance component was that due to sub
jects, which was 87% of the total variation
for extension and 86% of the total variation
for flexion. Using these variance compo
nent estimates, we calculated ICCs of 0.97
for extension peak torque and 0.98 for
flexion peak torque, respectively.
Table 2 presents expected ICC values
for a given number of days and trials when
using the same testing protocol with a
similar sample. The SEM for extension
peak torque was 7.0 ft-lbs and for flexion
peak torque was 3.0 ft-lbs. The 95% con
fidence range (calculated as 1.96 x SEM)
was 13.7 ft-lbs and 5.9 ft-lbs for extension
peak torque and flexion peak torque, re
spectively.

Discussion

Using the Biodex, reliable measure
ments of reciprocal concentric knee ex
tension and flexion peak torque can be
obtained from uninjured male athletes.
Our ICC test-retest reliability estimates

Table 1.—Group Means and Standard Deviations for Peak Torque Measurements,
in Foot- pounds, over 3 Days at 60°/second (n=26)

Day
1
2
3

Extension
Mean
SD

Flexion
Mean
SD

162.1

106.5
102.1
102.2

42.6
35.9
40.3

152.7
154.2

24.4
22.6
22.7

Table 2—Expected Intraclass Correlations(ICCs) for Six Trials over 3 Days
for Knee Extension and Flexion at 60°/second
Day

Condition

Trials

1

2

3

4

5

6

1

Extension
Flexion

.88
.88

.91
.90

.92
.90

.93
.90

.93
.91

.93
.91

2

Extension
Flexion

.94
.94

.95
.94

.96
.95

.96
.95

.96
.95

.97
.95

Extension
Flexion

.96
.96

.97
.96

.97
.96

.97
.97

.97
.97

.97
.98
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are similar to those reported by previous
investigators (4,13) for peak torque mea
surements over a range of angular veloci
ties. Our estimates of the extension and
flexion peak torque SEMs are the first to be
presented using data obtained from the
Biodex; therefore, we are unable to make
any conclusions about the absolute reliabil
ity of our peak torque measurements in
comparison to past investigators (4,13). Our
SEM estimates suggest that, to be confident
95 times in 100 isokinetic tests that any
observed change in peak torque is real and
not due to measurement error or chance
events, extension peak torque must change
by more than 13.7 ft-lbs and flexion peak
torque by more than 5.9 ft-lbs between
testing sessions.
Ourvariance component estimates are
consistent with past investigators who used
the Biodex. The greatest variance compo
nent is due to subjects and reflects true
differences in muscle performance among
subjects. In our study, the variance due to
subjects was less than that reported for
extension peak torque, while our results for
flexion peak torque are similar to those
reported previously (13). However, Mont
gomery et al (13) measured peak torque at
angular velocities of 90°/s and higher while
we measured peak torque at 60°/s; thus
direct comparisons are not possible. Feiring
et al (4) did measure peak torque at 60°/s
but did not report variance component es
timates.
An unexpected result of our study was
the significant main effect of days for both
extension and flexion. This result was
unexpected because days and trials were
assumed to be random sources of error
variation and no significant differences
over days and trials were expected. Be
cause our subjects were engaged in offseason conditioning that involved lower
quarter weight training, it is possible that
most, if not all, of our subjects engaged in
lower quarter weight training during the
testing period. Therefore, the significant
reduction in peak torque from Day 1 to
Days 2 and 3 could be due to muscular
fatigue. Our reliability estimates, however,
were not adversely affected (Table 2).
There are several design and method
ological issues that affect the clinical sig
nificance of our results. We made three
critical assumptions concerning our de
sign. We assumed: 1) the variance due to
days and the variance due to trials would be
random sources of measurement error
(5,15); 2) that subjects warmed-up or prac
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Within the limitations discussed
ticed enough before testing so there would
we conclude that reliable measure
above,
be no trial effect; and 3) there would be no
reciprocal concentric knee exten
of
ments
significant "good day-bad day" effect. In
peak torque at 60% can be
flexion
and
sion
view of these assumptions, we observed a
male intercollegiate
uninjured
in
obtained
significant effect due to days which we
isokinetic dyna
Biodex
the
using
athletes
subjects'
our
with
associated
believe is
involvement in off-season weight training. mometer. Furthermore, to obtain reliable
Our finding of a "good day-bad day" effect measurements of reciprocal peak torque
is an important methodological consider with this protocol, testing should be done
ation for clinicians since we did not control over 2 days with between three to six test
for our subjects' involvement in lower- repetitions on each day. In addition, re
quarter weight training. Controlling for searchers or clinicians desiring to attain a
weight training may have eliminated the specified degree of reliability, given a simi
significant reduction in peak torque from lar sample and identical procedures, could
Day 1 to Day 2. However, we felt that the determine an appropriate measurement
protocol that we used more accurately re schedule from Table 2. To be confident
flected the reality of our clinical setting that some clinical intervention has resulted
where an athlete may have exercised on in a true change in peak torque, you should
see an increase of more than 13.7 ft-lbs in
one day and was tested on the next.
Several authors (8,15) have suggested extension peak torque and of more than 5.9
that the assumption that any variance due ft-lbs in flexion peak torque. These guide
to trials in this design is due to random lines are only appropriate, however, when
measurement should be reexamined. Al using identical test procedures with similar
though past investigators (8) reported a subjects.
Because of the limitations of our study,
significant trial effect, more recent studies
research is needed to determine the
further
assess
(7,12) employing this design to
of a larger sample on the reliabil
influence
re
not
did
reliability
test-retest
isokinetic
port a significant trial effect. In addition, ity estimates observed using this protocol.
previous investigators (8) suggested that, The day's main effect must also be evalu
to obtain stable peak torque measurements, ated to determine the extent off-season
subjects should warm-up with three weight training affectsreliability estimates.
submaximal and three maximal contrac This could be done by repeating our study
tions. Therefore, since we used the warm- with a control group not involved in offup procedure suggested by other investiga season weight training. The assumption of
tors and no trial effect has been demon the randomness of trials also should be
strated by past investigators using the tested in future studies using the protocol
Biodex, we believed the randomness of presented here, since our results suggest
trials assumption was tenable. This as this assumption may not be appropriate.
sumption may have been inappropriate
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An Alternate Conservative Management of
Shoulder Dislocations and Subluxations
Thomas M. Sawa, BSc, DC, FCCSS(c)
ABSTRACT: This paper presents clinical servative therapeutic management and
observations/results of the application of methodology. This paper will present an
an alternate method to traditional conser alternative conservative management of
vative management of subluxations and dislocations and subluxations in the
dislocations of the glenohumeral joint on glenohumeral joint.
The recurrence rate is actually ac
major junior hockey players. The pro
posed program involves three stages: 1) counted for by the anatomical structure of
rest and nutrition, 2) interferential current the shoulder itself. Not only is the relation
andfaradic muscle stimulation, and 3) a of the size and orientation of the fossa
traditional progressive-resistance weight- problematic, but "[stability of the shoul
training program in conjunction with a der depends on the soft tissues . . . that
specially designed orthosis. Current sci surround the shoulder. Once soft tissue
entific theory on soft tissue healing and becomes lax, instability of the shoulder is
repair is reviewed as the backdrop to the an understandable sequela ... (26)."
Jobes (12) felt that joint mobilization
proposed regimen. The resulting 100%
is
integral
to restoring normal range of
success rate is compared to the success
rate of conventional conservative thera motion and that "disuse itself has the effect
peutic programs. The orthosis is a poten of increasing the rate of metabolism of the
tially useful therapeutic device permitting unused structure." Further, "[Ijigaments
safe ranges of shoulder movement during and tendons become thicker with stress
the healing process, but scientific investi [and] their intermolecular binding becomes
gation is needed to determine the precise stronger. The opposite effects occur with
effect of the orthosis within the proposed lack of stress. The rate at which this occurs
therapy program.
seems to be related to the metabolic rate of
the structure involved (4)." Unfortunately,
both the conservative and surgical meth
herapeutic management of disloca ods of treatment involve various measures
tions and subluxations of the gleno of immobilization, and the period of immo
humeral joint presents special problems bilization is directly related to the period of
for the athletic trainer. In 1975, Lipscomb rehabilitation.
Current research also has made avail
(14) reported a recurrence rate of dislocation/subluxation of the glenohumeral joint able other data relevant to tissue rehabilita
of 83 % to 90% in athletes under 20 years of tion. Well worth consideration in the clini
age; a more recent study reported a recur cal setting are: the therapeutic importance
rence rate of 90% to 95% in a similar of deep circulation, how capillary beds
population (5). It is estimated that athletic empty without joint movement, and the
activity accounts for nearly 70% of all importance of fibre recruitment and effu
dislocations/subluxations to the shoulder sion reduction (6,18,19,23-25). The prob
lem for athletic trainers is how to coordi
complex (26).
From a therapist's perspective, a suc nate this information with the apparent
cess rate of 5% to 17% (those that do not paradox that both rest and mobilization are
reoccur) is undesirable, and perhaps is in indicated modes of therapy.
dicative of shortcomings in traditional con-

T

Population Sampled

Thomas Sawa is a post graduate lec
turer at Sports Medicine Canadian Memo
rial Chiropractic College in Toronto,
Canada.
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Eleven Major League amateur hockey
players between 15 and 20 years of age
comprised the study sample (see Table).
For all participants (except participant #3),
the therapy regimen was the same as that
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described below, the only variable being
the duration of the treatmentprogram, which
was determined by the nature of the injury
in each individual case.
The shortest duration of therapy was a
period of 3 weeks, and the longest 7 weeks.
At the time of initial evaluation, four sub
jects had had only one occurrence. The
remaining seven had suffered more than
one dislocation or subluxation.
Four athletes required surgical repair.
All nine of the subjects who wore the
orthosis had no recurrence, and only one of
these patients did not receive any therapy.
One subject (participant #3) received nei
ther the therapy nor the brace. He was
referred directly to an orthopaedic special
ist, subsequently received surgical correc
tion, and underwent traditional postopera
tive therapy. Another subject (participant
#8) underwent only the therapy program
and did not wear the orthosis, but contin
ued to play hockey.

Method and Materials

The therapy program was divided into
three phases: 1) rest and nutrition, 2) a
strictly defined muscle stimulation pro
gram, and 3) a full weight-training regi
men. The program was based on current
knowledge of soft tissue repair and was
employed in conjunction with a specially
developed dynamic orthosis.
The orthotic device was used through
out all phases of therapy, because it permittedrestricted shoulder mo vement, and there
fore enabled us to introduce active therapy
earlier, even in tune periods close to the
actual occurrence of the trauma. The at
tachments and straps are designed specifi
cally to enable various adjustments (Fig 1)
by which the athletic trainer/therapist is
able to restrict shoulder movement from 0°
abduction (total immobilization) to full
range of motion, 180° abduction.
As injury restrictions decline, the ad
justable bindings enable the therapist to
redefine the limits of movement and elimi
nate the risk of premature movement into

current application, 3) the duration of rest
between contractions, 4) the total number
of applications and the length of time be
tween them, 5) the type of current being
used, and 6) current density (6,9,15,22).

Therapeutic Regimen

Fig 1 .—Shoulder orthosis allows variable restriction of shoulder abduction. It is construct
ed of
breathable, flexible materials to optimize fit and comfort. Labels on the illustration identify
the
following: A, Velcro Closures; B, Acromio-Clavicular Strap—used for A/C separations; C, Humeral
Cuff; D, Glenohumeral Strap—for control abduction, adduction, flexion and extension; E,
Extra
Reinforcement—for fit and strength; and F, Buckle Closures.

the range of motion restricted by the nature
of the trauma. This will serve to hasten
movement to full external rotation and ab
duction while the shoulder is healing.
The orthotic device has essentially
two functions: to stabilize and to restrict
motion. Through its inherent elastic prop
erties and the incorporation of contractile
straps and bindings (Fig 1), the orthosis is
able to mimic the natural holding elements
of the glenohumeral joint. Additional strap
ping can be adjusted to restrict range(s) of
motion in those areas requiring rehabilita
tion, allowing a normal range of motion in
those areas that are not symptomatic.
Premodulated interferential current is
used with levels beginning with a sedating
stimulation mode (with a carrier frequency
of 408CM100 cps), gradually decreasing to
amotor stimulation (4000^010cps) (6,15).
From a clinical perspective, the muscle
tissue is being prepared for the more ag
gressive faradic stimulation to follow. By
reducing inflammation and increasing cir
culation, interferential current therapy, in
my opinion, enables the contractile ele
ments to perform at their near-maximal
levels (6,15). Similar findings were noted

by Kotz in a December 1977 lecture on
electrical stimulation of skeletal muscles
at Concordia University.
It is with faradic stimulation that the
musculotendinous complex of specific
muscles can be isolated and strengthened
(6,15). The precise effect of faradic stimu
lation is to increase strength in specific
muscle groups in order to provide joint
stability through the recruitment of motor
neurons. Faradic stimulation maximizes
the restoration of elastic properties of the
holding elements by encouraging the cor
rect parallel configurational arrangement
of the collagen fibres within the cellular
matrix (3).
In order to defray the onset of lactic
acid accumulation (fatigue), it is necessary
to provide proper ratios of rest-to-work for
muscle activity (approximately a 3:1 work
to rest ratio). This allows muscular con
traction at or near maximum levels during
repetition, without inducing (lactic acid)
fatigue (9,22).
The six main factors to be considered
in order to optimize the effects of electrical
stimulation are: 1) the energy system used
for muscle contraction, 2) the duration of
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The subjects were informed of the
necessity of proper nutrition, specifically
because of the relation between work per
formance and the functional characteris
tics of water soluble vitamins (2,8,11).
This facilitates work in therapeutic muscle
stimulation by contributing to the energy
production process within the cell.
The nature of the trauma sustained
dictates the duration of rest and varies
according to the type of therapy process to
be implemented (ie, conservative versus
postoperative). The rest period may vary
from as little as a few days to as long as 6
weeks.
During the rest period, and in the ab
sence of any neurovascular symptoms, it is
beneficial to take advantage of neuromuscular integration—that is, the crossed ex
tensor and lagged reciprocal extensor re
flexes. Cuillo and Zarins (3) have sug
gested, and I would agree, that this will
provide a training effect on the contralateral limb. In the program proposed here,
therapeutic management is initiated by the
application of interferential current.
The single most important clinical ef
fect of interferential current stimulation is
the role that it plays in muscle reeducation,
specifically as the initiator of the recruit
ment of motor neurons. Interferential cur
rent stimulation is also effective in the
areas of pain modulation and effusion con
trol, promoting deep tissue circulation and
minimizing fibrotic infiltration (4,7,13,
17,27). As the degree of comfort increases
with an overall increase in joint mobility,
the frequency of interferential current ap
plication decreases. A typical interferen
tial current therapy schedule would alter
nate 1 day of stimulation with 1 day of rest
continually for approximately 3 weeks.
Interferential current stimulation would be
completely phased out by approximately
the fifth week of therapy.
Faradic stimulation should begin by
approximately the tenth day following the
introduction of interferential current
therapy. Again, the procedure is repeated
on alternate days for approximately 3 to 4
weeks. Faradic stimulation is, in essence,
analogous to a progressive-resistance
weight-training program. The muscle is
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prepared, at safe levels, to be able to endure
a traditional weight-conditioning regimen.
This begins with concentration on the ex
ternal rotating musculature.
When full range of motion is restored,
along with full joint play and flexibility
with no pain being experienced, a progres
sive-resistance weight-training program is
implemented. Therapy continues until the
joint is completely rehabilitated. This in
cludes approximate equal strength demon
strated by approximately a 10% difference
as compared with the contralateral good
limb, with equal flexibility, range of mo
tion, and joint play. Clinical assessment of
jointrehabilitation should take into consid
eration any anatomical and physiological
restrictions as aresultof surgical repair and
demands that no pain be experienced.

Results

No participant in this study who wore
the brace had a recurrence (see Table) . The
only athlete who did suffer recurrance,
participant #8, underwent therapy but did
not use the orthosis. Four of the partici
pants eventually underwent corrective sur
gery; however, during the time period im
mediately preceding surgery, they wore
the brace without incident. The following
three case studies are presented here for
illustrative purposes.
Case #2*
A 20-year-old hockey player dislo
cated his left shoulder while playing hockey.
He reported several dislocations prior to
medical assessment. While under care, he
wore the orthosis, but did not undergo the

other therapeutic measures. He continued
to wear the orthosis during active play
without recurrence until the shoulder was
repaired surgically. He continues to use
the orthosis during active play (see Table).
Case #6*
A 16-year-old athlete dislocated his
right shoulder by falling on his outstretched
upper limb while playing hockey. After a
closed reduction, the shoulder was immo
bilized, and the subject was told to rest for
6 weeks.
The shoulder dislocated again upon
returning to activity. At that time he had
the following symptoms: positive appre
hension sign, reduced internal/external ro
tation, atrophy of external rotators on pos
terior shoulder, normal neurovascular sta
tus with no axillary nerve or brachial plexus
involvement, and normal radiograph
(growth plates were open). He started
therapy, as previously outlined, with the
orthosis, and has returned to normal activ
ity with no recurrence to date (see Table).
Case #7*
A 17-year-old hockey player suffered
an anterior-inferior dislocation to his right
glenohumeral joint. He was hit from be
hind and fell on his right elbow. He under
went a closed-reduction sling immobiliza
tion and was told to rest for 3 to 5 weeks.
Upon returning to play, his shoulder was
subsequently dislocated, and it reduced
spontaneously. He underwent the afore
mentioned therapeutic program, including
the use of the orthosis. To date, there has
been no recurrence (see Table).

Discussion

Researchers are confirming that joint
rehabilitation may be achieved through the
strengthening of the musculotendinous
complex, which supports and controls
shoulder dynamics. The strengthening of
contractile tissue elements is thought to be
achieved by proper fibre recruitment and
the induction of proper collagen synthesis
and alignment.
Soft tissue repair occurs through a
complex series of biomechanical, cellular,
and biochemical events. For example, it is
at the molecular level that the dominant
extracellular matrix components, collagen
and proteoglycan, are altered in response
to injury (1,8,16,21). The possibility that
there is a relationship between the extra
cellular matrix and biomechanical demand
should not be surprising.
Further, it would follow that soft tis
sue self-repair mechanisms, such as those
involved in shoulder dislocations, are re
lated to the biomechanical stresses simul
taneously applied while healing processes
occur. In order to obtain optimum healing,
therefore, it would be advantageous to uti
lize the available joint mechanics. If it is
true that biomechanical demand can en
hance soft-tissue repair, then this would
then be the moulding factor responsible for
the quality of soft tissue repair.
Traditional therapy programs call for
immobilization and rest. This is counter
productive to the desired clinical end, which
is to strengthen the injured tissue structures.
As Ciullo and Zarins observed, "immobili
zation causes weakening of the
musculotendinous unit .... [W]hen activity

* Refers to case in the Table.
Conservative Management
Case

Age**

Frequency

Therapy

Brace

Recurrence

Surgery

Follow-up

1
2*
3
4
5
6*

18
20
18
19
19
15

8
9
10
11

19
18
17
17

1
>1
1
1
>1
>1
1
>1
>1
>1
>1

4 weeks
no
no
3 weeks
3 weeks
6 weeks
4 weeks
3 weeks
5 weeks
4 weeks
4 weeks

yes
yes
no
yes
yes
yes
yes
no
yes
yes
yes

no
no
—
no
no
no
no
yes
no
no
no

no
yes
yes
no
no
yes
no
no
yes
no
no

3 years
3 years
2 years
2 years
3 years
3 years
4 years
3 years
4 years
2 years
2 years

r

17

Case studies reported in text
Age at initial assessment
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is resumed, the musculotendinous unit is at
risk, lacking contractility, viscoelasticity,
and strength. Rehabilitation can be has
tened by early motion (emphasis added)
(3)."
The therapeutic program outlined
above is intended to eliminate complica
tions concomitant with traditional immo
bilization. In contrast to the 5% to 17%
success rate of traditional therapy (5,14),
this program is producing a success rate of
100%. Of the subjects who wore the
orthosis, none have experienced recurrent
dislocation to date (see Table).
This therapy program enables the ath
letic trainer to mimic nature and implement
a natural healing process. Just as electrical
stimulation enhances the biochemical and
cellular changes necessary for soft tissue
repair, so does the orthosis act to enhance
the necessary biomechanical stresses.
The proposed program may be con
sidered a practical application of the re
sults of researchers who have suggested
that the biomechanical process is the initia
tor of soft tissue healing (1). Movement
has the therapeutic value of initiating the
healing process.
Notwithstanding the preliminary and
clinical nature of these results, it is clear
that the therapeutic program correlates
highly with injury nonrecurrence, and that
the orthosis permits a safe, controlled move
ment of a subluxated/dislocated shoulder.
It might be the biomechanical nature of the
limited mobility that the orthosis allows
that enables rehabilitation to proceed at a
more natural pace and accounts for the
encouraging results observed thus far.

Presently, these results are merely
clinical observations obtained strictly from
clinical settings. Yet, it appears that the
orthosis has intrinsic value. What remains
to be resolved is the relationship between
each of the phases of the program outlined
in this paper and the orthosis. Determining
the precise role that this orthosis has in the
healing process can only be established
through thorough scientific research.
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Delitto A, Strube MJ, Shulman AD,
Minor SD. A study of discomfort with
electrical stimulation. Phys Ther.
1992;72:410-424.

Goldberg J, Sullivan SJ, Seaborne DE.
The effect of two intensities of massage
on H-reflex amplitude. Phys Ther.
1992;72:449-457.

Karlsson J, Andreasson GO. The effect
of external ankle support in chronic
lateral ankle jointinstability.Am/Spor/s
Med. 1992;20:257-261.

The primary purpose of this study
was to investigate the influence of per
sonality variables and contractile forces
on magnitude estimates of pain unpleas
antness and pain intensity during varying
levels of neuromuscular electrical stimu
lation (NMES). Thirty volunteers were
assigned to one of two groups, according
to their scores on a preferred coping style
questionnaire. One group was designated
'monitors'(information seekers) and the
other was designated 'blunters'(information
avoiders). All subjects were adminis
tered varying levels of two types of NMES,
one causing both afferent stimulation and
muscle contraction and one causing only
afferent stimulation. Subjects judged the
intensity and unpleasantness of each cur
rent type using afferent stimulation and
muscle contraction and one causing only
afferent stimulation. Subjects judged the
intensity and unpleasantness of each currenttypeusingmagnitudeestimation. Data
were analyzed using a 2x2x2x3 (coping
style x current type x pain descriptor x
current level) analysis of variance. The
results indicated that the rate of increase
of magnitude estimates for unpleasant
ness and pain intensity that corresponded
to increases in current were dependent
on: 1) the preferred coping style of the
subject, 2) whether the stimulus caused a
muscle contraction, and 3) whether the
subject was judging the intensity or the
unpleasantness of the applied stimulus.
Behavioral styles appear to affect how
subjects characterize the discomfort as
sociated with NMES and how involun
tary muscle contractions contribute to the
discomfort felt from NMES. These re
sults suggest that interventions tailored to
a preferred coping style may increase a
subject's level of tolerance to NMES and
thus provide a more beneficial treatment.

The purposes of this study were to: 1)
investigate the effectiveness of two dif
ferent levels of massage on the depres
sion of spinal motoneuron excitability (as
demonstrated by peak-to-peak H-reflex
amplitude changes), 2) investigate the
presence of any gender effects in relation
to massage, and 3) describe a method
used to quantify the amount of pressure
exerted during two different intensities of
massage. Two levels of massage were
quantified and defined as light massage
(LM) and deep massage (DM). These
levels of massage corresponded to pres
sures of 1.25 and 1.50 kPa (5 and 10 in
H2O), respectively. The therapist, before
beginning the investigation, was trained
to deliver these pressures. Ten peak-topeak H-reflex recordings were elicited
from the triceps surae muscle of each of
20 neurologically healthy subjects (10
male, 10 female; avg. age=22.6 yr) during
five control and the two massage condi
tions. Each condition was 3 minutes in
duration. Significant differences were
found among the resulting means. The
peak-to-peakH-reflexamplitudesrecorded
during the DM condition were reduced in
comparison with those recorded during
the LM condition. The peak-to-peak Hreflex amplitudes during both massage
conditions were reduced in comparison to
those recorded during the control condi
tions. These changes were noted against
a stable M-response. This suggests that
the mechanism involved in the observed
inhibitory response is pressure-sensitive,
with DM bringing about a greater inhibi
tory response than did LM. No differen
tial effects attributable to gender differ
ences were found. These results will
serve to define massage characteristics in
an ongoing study investigating the effect
of massage in persons with spinal cord
injuries.

We examined the effect of ankle tap
ing on ankle joint stability by measuring
mechanical stability using standardized
stress radiographs. Anterior talar transla
tion and talar tilt, both with and without
ankle tape, were examined. Comparison
of the reduction of anterior talar transla
tion and talar tilt with and without tape
was insignificant. The reaction time of
the peroneus muscles was measured by
electromyographic signal after a simu
lated ankle sprain on a tilting trapdoor.
The reaction time was significantly slower
in the unstable ankles of 20 athletes with
unilateral ankle instability than in the
stable contralateral ankles. With tape, the
reaction time was significantly shortened,
although not back to normal. The greatest
improvement in reaction time was achieved
in ankles with the highest degree of me
chanical instability. Thus, the mecha
nism behind the function of ankle tape
may be to restrict the extremes of ankle
motion and to help shorten the reaction
time of the peroneus muscles by affecting
the proprioceptive function of the ankle.

Reprinted from Physical Therapy with
the permission of the American Physical
Therapy Association.
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Reprinted from the American Journal of
Sports Medicine with permission.

McMaster WC, Long SC, Caiozzo VJ.
Shoulder torque changes in the swim
ming athlete. Am J Sports Med.
1992;20:323-327.
Torque production was assessed in
of competitive men and
shoulders
the
for the motions of ab
swimmers
women
duction, adduction, and external and in
ternal rotation. Testing was performed on
the Cybex II dynamometer and the results
were compared to controls. In addition,
the ratios of torque development for
adduction:abduction and external
rotation:internal rotation were evaluated.
The results demonstrated a statistically
significant increase in torque production

in swimmers for most motions tested.
Statistically significant ratio shifts were
also noted. Hieratic of adduction: abduction
increased and that for external
rotationiinternal rotation decreased. We
believe these shifts in the torque ratios in
the swimmers' shoulders resulted from
sport-specific repetitive activity that em
phasizes adduction and internal rotation.
Reprinted from the American Journal of
Sports Medicine with permission.

Tibone J, Sellers R, Tonino P. Strength
testing after third-degree acromio
clavicular dislocations. Am J Sports Med.
1992;20:328-331.
Twenty male patients who each had
a grade III acromioclavicular joint dislo
cation were evaluated more than 2 years
after their injury; the average follow-up
was 4.5 years. Strength testing was per
formed with a Cybex II dynamometer in
three planes evaluating flexion, exten
sion, internal rotation, external rotation,
abduction and adduction at 60% and 1200/
s. Subjective complaints were minor, and
neither daily activities nor athletic par
ticipation was impaired. Objectively, only
one patient had tenderness over the
acromioclavicular joint. All patients had
full motion and negative impingement
signs. Strength testing with the Cybex II
dynamometer showed no significant dif
ference (<.05) between the injured and
uninjured shoulder for strength in internal
rotation, external rotation, abduction, ad
duction, extension, or flexion at speeds of
60°/s and 120°/s. This study shows that
the strength of the shoulder is not signifi
cantly affected by conservative treatment
of grade HI acromioclavicular disloca
tions. Conservative treatment results in
minimal or no functional deficit. The
authors recommend that grade III
acromioclavicular dislocations be treated
nonoperatively.
Reprinted from the American Journal of
Sports Medicine with permission.

Shelbourne KD, Nitz P. Accelerated
rehabilitation after anterior cruciate
\igamentreconstruction.JOrthopSports
Phys Ther. 1992;15:256-264.
To overcome many complications of
ACL reconstruction (prolonged knee stiff
ness, limitation of complex extension,
delay in strength recovery, and/or ante
rior knee pain), yet still maintain knee
stability, we developed a rehabilitation
protocol that emphasizes full knee exten
sion on the first postoperative day and
immediate weight bearing according to
the patient's tolerance. Of 800 patients
who underwent intraarticular ACL patellar tendon-bone graft reconstruction per
formed by the same surgeon, the last 450
patients followed the accelerated reha
bilitation schedule as outlined in the pro
tocol. A longer than 2-year follow-up is
recorded for 73 patients in the accelerated
rehabilitation group. On the first postop
erative day, these patients were encour
aged to walk with full weight bearing and
full knee extension. By the second post
operative week, the patients with a 100°
range of motion participated in a guided
exercise and strengthening program. By
the fourth week, patients were permitted
unlimited activities of daily living and
were allowed to return to light sports
activities as early as the eighth week, if
the Cybex strength scores of the involved
extremity exceeded 70% of the scores of
the noninvolved extremity and the patient
had completed a sport specific functional/
agility program. The patient database
was compiled from frequent clinical ex
aminations, periodic knee questionnaires,
and objective information, such as range
of motion measurements, KT-1000 val
ues, and Cybex strength scores. A series
of graft biopsies obtained at various times
revealed no adverse histologic reaction.
The evidence indicates that in this popu
lation, the accelerated rehabilitation pro
gram was more effective than our initial
program in reducing limitations of mo
tion (particularly knee extension) and loss
of strength, while maintaining stability
and preventing anterior knee pain.
Reprinted from The Journal ofOrthopaedic
and Sports Physical Therapy with per
mission.
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Shelbourne KD, Klootwyk TE, DeCarlo
MS. Update on accelerated rehabilita
tion after anterior cruciate ligament
reconstruction. / Orthop Sports Phys
Ther. 1992;15:303-308.
Rehabilitation of the anterior cruci
ate ligament (ACL) reconstructed knee
continues to be a topic of intense interest
among surgeons and therapists. Since
1987, more than 880 patients who have
undergone ACL reconstruction using the
central one third of the bone patellar ten
don bone graft have followed our acceler
ated rehabilitation protocol. Follow-up
of the patients reveals early return to ath
letic activity and maintenance of longterm stability. Our 1987 accelerated re
habilitation program continues to be modi
fied, with less constraints placed on the
postoperative patient in our present reha
bilitation protocol. These recent changes
are once again prompted by noncompliant
patients who, with close follow-up evalu
ation, continue to yield excellent results.
Our present accelerated rehabilitation pro
tocol is divided into four phases. The
initial phase encompasses the preoperative
period. The second phase involves the
initial 2 weeks post ACL reconstruction.
The third phase dates from 2 to 5 weeks
postoperation, and the final phase (greater
than 5 weeks) involves a safe return to
athletic play. Our goal with the acceler
ated rehabilitation protocol remains to
decrease postoperative complications
without jeopardizing the long-term sta
bility of the ACL reconstructed knee.
Reprinted from The Journal ofOrthopaedic
and Sports Physical Therapy with per
mission.

Worrell TW, Perrin DH. Hamstring
muscle inj ury: the influence of strength,
flexibility, warm-up, and fatigue. J
Orthop Sports Phys Ther. 1992;16:1218
Hamstring muscle injury is a com
plex problem for athletes, physicians,
physical therapists, and athletic trainers.
This injury tends to reduce and to limit
participation in athletic competition. The
etiology of hamstring muscle injury con
tinues to be confusing and incomplete for
clinicians and researchers. The purposes
of this paper are to: 1) briefly review
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hamstring muscle group anatomy and func
tion; 2) review the clinical and animal
research literature concerning the role of
strength, flexibility, warm-up, and fatigue
in hamstring muscle injury; 3) present an
evaluation and rehabilitation scheme for
hamstring muscle injury; 4) describe a
theoretical multiple factor hamstring in
jury model; and 5) offer recommenda
tions concerning prevention of hamstring
muscle injury. During preseason screen
ing andrehabilitationfollowing hamstring
muscle injury, clinicians should consider
the influence of hamstring strength, flex
ibility, warm-up, and fatigue on muscle
performance. Additional research con
cerning these factors is recommended.
Reprinted from The Journal of Orthopaedic
and Sports Physical Therapy with per
mission.

Reprinted from The Journal of Orthopaedic
and Sports Physical Therapy with permission.

Lindsay DM, Maitland ME, Lowe RC,
Kane TJ. Comparison of isokinetic in
ternal and external hip rotation torques
using different testing positions. J Orthop
Sports Phys Ther. 1992;16:43-50.
Information on the relative strength
of the muscles that internally and exter
nally rotate the hip is scant. In this study,
aCybex 340 isokinetic dynamometer was
used to investigate hip rotation strength in
60 normal subjects. Subjects performed
maximum internal and external hip rota
tion movements in each of three different
testing positions. Results showed that hip

rotation torques were significantly de
pendent on testing position (<.05). High
est torques were obtained using a' seated'
position, while a supine position with the
knee flexed produced stronger torques
than a supine position with the knee ex
tended. Within each test position, inter
nal rotation torques exceeded external
rotation torques in all but one situation
(<.05). These findings contradicted pre
vious reports that external rotation was
the stronger of the two movements. Over
all, the results provided valuable norma
tive data on the relative strength propor
tions of the hip rotation musculature.
Reprinted from The Journal of Orthopaedic
and Sports Physical Therapy with per
mission.

Protect your copies of the

Randall T, Portney L, Harris BA. Ef
fects of joint mobilization on joint stiff
ness and active motion of the metacarpal-phalangeal joint J Orthop Sports
Phys Ther. 1992;l:30-36.
Joint mobilization is a common tech
nique used to restore joint motion; how
ever, documentation of its effectiveness
is lacking. The purpose of this study was
to determine if joint mobilization is effec
tive in counteracting joint stiffness and
decreased active range of motion of the
metacarpal-phalangeal joint, It was hy
pothesized that there would! be a signifi
cant increase in range of motion In those
patients, wtto rectriwd joint mobilization..
Eighteen subjects who had teen immobi
lized for the treatment rf metacarpal frac
tures mere r;aniiJiO!iiily assigned to a treat
ment, group wfe® received joint mobiliza
tion or a control group who received no
treatment, Measurements of active- range
of motion and. torque range of motion
prior' to and after treatment/rest sessions
were obtained for three sessions over a 1week period. Analyses of variance were
performed on the mean changes in excur
sion between groups and across sessions.
The joint mobilization resulted in a sig
nificantly greater increase in excursion
for subjects in the treatment group over
subjects in the control group (<.05). Joint
mobilization does appear to be able to
counteract the effects of immobilization
and alter joint mechanics.
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Book Review
Phil Callicutt, EdD, ATC
discusses evaluation techniques common
to most hand injuries, including evalua
tion of range of motion, strength, edema,
and pain, with an emphasis on standard
ized evaluation techniques. Chapter 4 ad
dresses the increasingly complex subject
of sensibility evaluation. Topics covered
include indications for testing, test tech
Concepts in Hand Rehabilitation is niques, and interpretation. Chapter 5 deals
intended to promote an understanding of with the frequently overlooked issue of
hand therapy and to challenge the clinical functional evaluation, as well as describes
thinking processes of its readers. With such techniques as the interview, ques
this purpose in mind, the more than 20 tionnaires, and observation. The author
distinguished contributors wrote their provides a comprehensive review of stan
chapters from a clinical decision-making dard tests for functional evaluation.
Section HI, Concepts in Clinical Treat
perspective. As a result, each chapter in
Sections II through IV, in addition to ment, covers in detail such "tools of the
providing the relevant facts,, emphasizes trade" as wound management (Chapter
the reasoning process, necessary to de 6), therapeutic exercises (Chapter 7),
velop .an effective rehabilitation program. modalities (Chapter 8) , and splinting (Chap
The text consists of four sections ter 9). In addition to discussing care of the
designed to present an integrated picture open wound, for instance. Chapter 6 deals
of the state of 'the art of hand rehabilita with edema control and scar manage
tion. In Section I, Fundamentals in Hand ment, two factors that must be considered
Therapy, Chapter 1 covers the functional in all hand injuries. Unique to Concepts
anatomy of the hand .and Chapter 2 ad in Hand Rehabilitation is Chapter 7, which
dresses the wound healing processes as imparts the basic rationale for selection of
therapeutic exercises to maintain and re
they apply to skin, bone, and nerve.
Hand,
the
of
store hand mobility. Chapter 8 reviews
Evaluation
Section II,
forms
many
theory and application in hand reha
the
the
about
includes material
hand
to
of thermal and electric modali
relevant
bilitation
evaluation
of
and tools
,
9 presents in dialectic
Chapter
Evaluation
and
ties,
Clinical
3,
Chapter
therapy.

Concepts in Hand Rehabilitation
Barbara G. Stanley, PT, and
Susan M. Tribuzi, OTR
F.A. Davis Company, Philadelphia, Pa
1992
582 pages, Illustrated
Price: $42.00
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format the decision-making process of
designing and fabricating a splint.
Section IV, Clinical Treatment by
Diagnosis, combines the knowledge and
skills imparted in the preceding sections
and explains how they are applied to a
variety of diagnoses. The folio wing areas
are addressed: skeletal, nerve, and tendon
injuries (Chapters 10, 11, and 12); rheu
matoid arthritis (Chapter 13); cumulative
trauma (Chapter 14); reflex sympathetic
dystrophy (Chapter 15); and crush inju
ries and partial hand amputations (Chap
ter 16). Chapter 17 concludes with a con
sideration of the ultimate goal of every
therapy program—returning the injured
individual to work or sport. In addition,
four appendices provide detailed infor
mation on hand volumetry, goniometry,
strength testing, and equipment supplies.
This specialized textbook is an ex
cellent vehicle for the athletic trainer or
physical therapist who wants to develop
an in-depth understanding of the extremely
complex area of hand injury and rehabili
tation. Concepts in Hand Rehabilitation
should fill the void any sports medicine
practitioner may have regarding knowl
edge of hand injuries and rehabilitation. I
would strongly recommend this work to
any sports medicine practitioner.

New Products
Barrie Steele, MS, ATC

Push Medical Braces Provide
Stable, Comfortable Fit
A breakthrough in the treatment
ofjoint injuries.

Prodigy Medical International of
Westlake, California, has introduced Push
Medical Braces to the U.S. market. The
general concept of this line is the func
tional treatment of injuries to the motor
system. During treatment, the load bear
ing capacity of the joint is gradually
increased by means of controlled move
ment and repeated practice. The goal is
to mobilize the patient and return him or
her to normal activities as soon as pos
sible. The Push Brace can fulfill an im
portant role in this functional treatment.
Stability, comfort, and perfect fit
are the key words that describe the Push
quality product. The stabilizing effect of
Push Medical Braces is the result of a
careful balance of compression and me
chanical support. Push Braces provide
excellent adhesion between the brace
and the skin, leading to stimulation of
the proprioceptive system.
Push Ankle Braces were designed
to simulate tape and have all the compo
nents of an ankle taping procedure: fig
ure of 8, medial and lateral heel-locks,
and to the skin application. Critical spots
on the inside of the sleeve are lined with
natural chamois leather, which has opti
mal adhesion with the skin.
The Push Medical Braces can be
applied by the athlete himself. They are
available in various types and sizes. An
other benefit of Push Braces is that they
are nonbulky and fit comfortably inside
a shoe. The function of the braces, in
combination with the high quality mate
rials, provides for rapid recovery and

maximum wearing comfort. Push Braces and field hockey, the sole uses bladeare hygienic to use because they are like rubber cleats to provide grip. Tech
machine washable. A laundry bag is sup nical and field tests show Blades pro
plied with each brace.
vides a remarkable performance advan
For further information, contact tage for players dependent on lateral
Prodigy Medical International at 370 North movement and balance at full speed.
Westlake Blvd, Westlake, CA 91362, or Shoe uppers have been reengineered to
call (800) 634-3322.
take the additional stress created by the
sole's powerful grip on playing surfaces.
Mi-Sporting Products says the sole's
principle parallels that of racecar wheels,
Trackmaster Treadmills
where in a corner, the outside set is able
Introduced to Suit
to turn faster than those on the inside.
Five years in development, Blades also
Variety of Needs
CYBEX, a division of Lumex, Inc, has been tuned for different sports, and
announced that it has entered into an agree is currently being patented. Following
ment with Patex International Inc as a Australian success, the company is seek
primary distributorfor Trackmaster Tread ing amanufacture-under-license arrange
mill. CYBEX evaluated anumber of com ment with a North American sport shoe
panies and selected Trackmaster as the manufacturer.
For further information, contact the
ideal complement to its existing product
Victorian
Government Business Office
lines.
at
611
N.
Larchmo
nt Blvd, Los Angeles,
Available in five models, the
CA
90004,
or
call
(213) 467-3532.
Trackmaster Treadmills feature a heavyduty AC drive system for smooth perfor
mance and offer a wide range of speed
and evaluation to meet all your patient/ Mini-Gym for Upper Body
member needs. Clearly displayed digital
Conditioning Developed
controls and ergonomically positioned
handrails are standard on all models.
Trackmaster features "Auto/Speed
Reset" (ASR) for automatic slow speed
start up, low track height, and a useractivated safety cord to preventuser "drift."
Coupled with a large, cushioned, shock
absorbing running surface, the Trackmaster
Treadmill provides long-term reliability
and durability.
For further information, contact
CYBEX at 2100 Smithtown Avenue, P.O.
Box 9003, Ronkonkoma, NY 11779-0903,
or call (800) 645-5392.

Shoe Sole Provides
Greater Grip
A Victorian company has developed
a revolutionary shoe sole, Blades, which
dramatically boosts an athlete's grip and
maneuverability on natural and artificial
surfaces, wet or dry. Rendering obsolete
the molded studs currently used in major
sports, such as football, soccer, rugby,
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Country Technology, Inc proudly
presents the Mini-Gym for upper body
conditioning. This compact Mini-Gym
features three independently adjustable
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resistance cylinders for a variety of upper
body exercises—from aerobic condition
ing to strength training. The Mini-Gym is
just one of a complete series of wheelchair accessible fitness equipment that
also can be used by anyone seated in a
comfortable standard chair.
For more information and the very
latest edition of our free 44-page "Vital
Signs" catalog of sports/fitness and reha
bilitation equipment, contact Country Tech
nology, Inc at PO Box 87, Gays Mills, WI
54631, or call (608) 735-4718.

New Functional Strength
Rehabilitation Machine
Introduced

with an accessory stand, and a one-year
software update and equipment mainte
nance program. The push and twist pack
age, including associated hand accesso
ries, is sold separately. Motivator prod
ucts are distributed nationally through
independent representatives.
For further information, contact Mo
tivator, Inc at PO Box 43533, Louisville,
KY 40253-0533, or call (800) 437-7748.

Grip-enhancing Product
Repels Sweat and Moisture

The Back Revolution™
Offers Safe Gravity Traction

Country Technology, Inc also intro
duces The Back Revolution™—for safe
gravity traction. Every athletic department,
fitness center, and physical therapy de
partment should have this essential device
for relieving low back pain and preventing
back injury. The Back Revolution gently
realigns the vertebrae and relaxes tense
back, shoulder, and neck muscles in min
utes. Besides being an excellent pain reliever, its proper use will strengthen back
and abdominal muscles to prevent injuries
from occurring in the first place.
For more information, contact Coun
try Technology, Inc at PO Box 87, Gays
Mills, WI 54631, or call (608) 735-4718.
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Motivator, Inc, a Louisville, Ken
tucky, manufacturer of strength reha
bilitation equipment, has released its new
est product, The Motivator™FTR2000™.
This multi-purpose resistance training
machine is designed especially for func
tional therapeutic strength conditioning,
and is the successor to the company's
original product, "The Motivator."
New features found on the FTR2000
include a redesigned wheelchair plat
form for easier access by wheelchair
patients and a pneumatically-controlled
lever-arm indexing and locking mecha
nism that makes set-ups more conve
nient and more readily replicable. Both
of these features can be retrofitted in the
field to earlier model Motivators.
Also new for the FTR2000 is
Motivator's unique "push and twist" ac
cessory for hand, arm, and shoulder re
habilitation. This accessory offers thera
pists a means of rehabilitating strength
to upper extremity muscle groups in pat
terns closely approximating life func
tions. It can be placed in virtually any
necessary orientation and affords con
centric and eccentric resistance for both
supinated and pronated movement pat
terns. The push and twist accessory is
optional and can also be retrofitted on
earlier models of the Motivator.
The Motivator FTR2000 includes a
color printer with a machine-mounted
holder, a full complement of accessories
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Mueller Sports Medicine, Inc of Prai
rie du Sac, Wisconsin, has introduced a
new grip enhancing product called Magic
Grip™. It is not sticky or tacky, repels
sweat and moisture to improve grip, and
washes off with soap and water. Magic
Grip can be sprayed on hands or gloves
and can be used under neoprene sleeves
and orthopedic devices to help keep them
in place. It has been field tested and
approved for used in the NFL, NBA,
USGA, and other sports organizations,
and approved for use by all professional,
college, and high school basketball, foot
ball, and baseball associations. Mueller
claims it is ideal for football, baseball,
basketball, bowling, sailing, cycling, golf,
and all other sports where a dry, clean,
nonslip grip is an advantage.
For further information, contact
Mueller Sports Medicine at One Quench
Drive, Prairie du Sac, WI 53578, or call
(608) 643-8530.
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tion, 154
Anterior cruciate ligament tears, 141
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Anthropometric, 64
Arthroscope-assisted repair, 141
ATC curriculum, 144
Athletic injuries, 366
Athletic injuries, high school, 149
Athletic trainer, 162
Athletic trainer responsibilities, 311
Athletic trainer role, 144
Athletic trainer roles, 311
Athletic trainer's role in sports medi
cine centers, 144
Athletic trainers, 320,326
Athletic trainers, collegiate, 158
Athletic training, 180
Availability of medical care, 9

B
Back extensors, 146
Back flexors, 146
Balance, 231
Baseball pitching, 27
Basketball players, intercollegiate, 152
Biochemical, 366
Biodex, 144
Biodex B-2000 isokinetic dynamom
eter, 146
Biomechanical, 64,366
Biomechanics, 50
Bone mineral density, 157
Brochures, 350
Budget, 344
Burnout, 352
Buttock pain, 102
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Carbohydrate loaders, 173
Cast materials, 150
Casting, 149
Casts, 149
Casts, biomechanical analysis, 149
Certification, 162
Cervical spine injuries, 120
Chronic fatigue, 352
Chronic fatigue syndrome, 154
Classroom Improvement, 160
Clinical ATC, 311
Clinical depression, 154
Clinical measurement, 362
Clinical preparation, 304
Closed kinetic chain, 58
Closed kinetic chain rehab, 32
Cold applications, 223, 242
Cold habituation, 218
Cold water application, 136
Cold-induced pain, 148, 218, 223
Collagen, 366
Competencies, 311
Concentric loading, 146
Concentric muscle testing, 146
Conservative treatment strategies, 102
Contusion, 76
Convenient, 360
Creatine kinase, 27
Cross-training, 156
Cross-training injuries, 156
Cryokinetic treatments, 223
Cryotherapy, 208, 231, 235
Cryotherapy and DOMS, 200
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Curriculum-Univ of Virginia, 160
Cycling, 140

Data extraction techniques, 148
Defensive spearing, 120
Delayed onsetmusclesoreness,200,
208
Dietary behavior change, 262
Dietary intake, female athletes, 156
Dispensing medication, 20
Drug regulation, 20

Edema, 139,140
Education, 298, 350
Educational growth, 320
Effect of ice on proprioception, 136
Effects of physical activity on skin
temperature, 242
Effects of warm-up, 112
Elastomeric compression material,
273

Electrolytes, 173
Emergency procedures, 170
Employee satisfaction, 320, 326
Employment, 158
Employment characteristics, 158
Employment for collegiate ATs, 158
Employment, western US, 158
Endoligamentous vessels, 154
Entry-level salaries, 158
Equipment, 170

Evaluation, 40
Exercise, 152

Face mask removal, 170
Female athletes, 141
Female track athletes, 157
Fibromyalgia, 154
Finances, 344
Fluid replacement, 173
Foot, pronation taping 85
Football, 125
Football players, intercollegiate, 146
Forefoot varus, 70
Fracture-dislocation, 24, 268

Gastric emptying, 173
Grothus-Draper, law of, 150
Growth and development, 304
Gymnasts, female collegiate, 156
Gymnasts, injury patterns, 156
Gymnasts, risk characteristics, 156

H
Habituation effect, 218
Habituation to cold, 148
Habituation to cold-induced pain, 223
Habituation to ice, 148
Hamstring peak eccentric torque, 152
Hamstring/quadriceps ratio values,
152
Handouts & note taking alternatives in
education, 160
Health occupations, 298
Hematoma, 273
Heterotopic bone, 76
High school ATC, 9
High school athletic injuries, 149
High schools, 180
Hip joint flexibility, 112
Hip position, 152
HIV,149
HIV and AIDS, 149
HIV, student athletic trainer's knowl
edge, 149
Hydrocollator steam pack, 355
Hyperpronation, 58
Hyponatremia, 116

Ice bath immersion, 218
Ice hockey injuries, 338
Ice immersion, 136
Ice pack application, 136,138
Ice pack, effects of, 136
Iliotibial band, 250
Iliotibial band friction syndrome, 250
Improved silicone cast fabrication, 36
Improving athletic training education,

160

Infectious mononucleosis, 154
Information, 350
Infrared modalities, 355
Injuries in high school, 9
Injury and risk of female gymnasts,

156

Injury prevention, 50
Instant hot packs, 355
Insurance, 360
Intermittent compression, 139
Intermittentcompressionandcold, 140
Intermittent compression and ice on
postacute ankle sprain, 140
Intermittent compression on acute
ankle edema, 139
Internship programs, 160

Intraclass reliability estimates, 146
Isokinetic assessment, 146
Isoklnetic peak torques, 152
Isokinetic power, 54
Isokinetic strength, 136
Isokinetic strength on plantar flexors,

136

Isokinetic tests, 148
Isokinetic torque values, 153
Isokinetic trunk strength, 146
Isokinetic velocity spectrum exercise,

153

Isokinetics, 362
Isometric torque production, 152

Jogging pain, 80
Johnson anti-sheer adapter, 148
Joint mobilization, 76
Joint position sense, 136

Kin Com, 148
Kin Com 500H isokinetic dynamom
eter, 146
Kinetic communicator, 148
Knee and ankle peak torques, 152
Knee flexors/extensor, 152
Knee strength, 152

Law of Grothus-Draper, 150
Licensure, 162
Ligament tears, 141
Lisfranc fracture-dislocation, 24
Long distance running, 50

M
Maisonneuve injury, 268
Mandible fracture, 177
Maxillomandibular fixation and arch
bars, 177
McDavid Ankle Brace, 253
McGill Pain Questionnaire, 218
Medical care competition, 9
Medical care interscholastic, 9
Medical records, 40
Molded orthotics, 80
Motivation, 320, 326
Muscle, 366
Muscle soreness, 27
Muscle temperature during ultra
sound, 140
Muscle testing, 152
Muscular strength and pain, 200
Myalgic encephalomyelitis, 154
Myositis ossificans, 76

N
NATA-approved graduate AT educa
tion program, 144
Navicular drop test, 58
Nerve injury, 235
Neurasthenia, 154
New Cross ankle brace, 253
Noncontact ACL injuries, 141
Note-taking alternatives in education,
160
NSAIDS, 70
Nutrition, 156
Nutrition education, 262
Nutrition practices, female athletes,
156
Nutritional considerations, 156
Nutritional knowledge.femaleathletes,
156
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Offensive spearing, 120
Open rotator cuff repair, 141
Organization and administration, 344
Orthosis, sport ankle, 150
Orthotic devices, 366
Orthotics, 70
Outreach administration, 180
Outreach service, 180
Overtraining, 352
Overuse, 352
Overuse injuries, 50

Pain and DOMS, 200
Panic disorder, 154
Parasymphaseal fracture of the man
dible, 177

Parents, 350

Patellofemoral, 64
Peak torque, 362
Peak torque reliability, 146
Perception of choice and control, 262
Perception of cold/pain qualities, 148
Periligamentous vessels, 154
Pharmacological medications, 20
Piriformis muscle, 102
Piriformis syndrome, 102
Plantar fasciitis, 70
Plantar flexors, 136
Playing cast fabrication, 36
PNF stretching, 112, 153
Postacute ankle sprain, 139,140
Postoperative ACL reconstruction,
140
Power & torque production, 153
Prediction of success, 144
Prewrap, 152
Problem-oriented system, 40
Program completion, 144
Prophylactic ankle support, 253
Protective devices/sports medicine,
366
Protective materials, 149
Proteoglycan, 366

Quadriceps & hamstrings peak ec
centric torque, 152
Quadriceps peak eccentric torque,
152
Qualities of cold-induced pain, 218

Recreational athletes, 152
Registration, 162
Rehabilitation, 208
Rehabilitation protocols, 154
Reliability & comparison, 148
Rib stress fractures, 156
Risk factors for ACL tears, 141
Rotator cuff surgery, 141
RTV-11 (GE Silicone), 88
RTV-11 silicone casting, 36

Salaries, annual AT, 158
Salaries, entry-level, 158
Scotchrap (3M), 88
Selective admissions, 144
Self-efficacy, 262
Sensory perception, 231
Shin adapter, 148
Shoulder arthrography, 141
Shoulder dislocation, 366
Shoulder flexibility, 44
Shoulder rehabilitation, 366
Shoulder ROM, 44
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Shoulder rotators, 153
Skin surface temperature, 242
Skin surface temperature changes
after ice, 138
Skin temperature changes with ice,
136
Slide board, 32
SOAP, 40
Speed progression on power and
torque, 153
Speed progression order, 153
Sport ankle orthosis, effect of, 150
Sport epidemiology, 338
Sports drinks, 173
Sports medicine centers, 144
Stair climbing, 140
Staleness, 352
Standard distal pad, 148
Stannous octoate as RTV-11 cata
lyst, 36
Static stretching, 153
Strength training, 125
Students, 298
Subcutaneous fat, 150
Superficial heat, 355
Swede-O ankle brace, 253
Swimmers, female, 156
Swimmimg, 270
Swimming injuries, 156

Tap water immersion, 140
Taped ankle inversion, 152
Taping, 270
Taping, excessive foot pronation, 85
Tarsometatarsal joint, 24
Teaching, 298
Teaching, classroom, 160
Temperature response, 242
Tensor fascia latae, 250
Test-retest reliability, 362
Thigh surface temperature changes,

138

Topagnosis, 231
Track team, college female, 157
Transcutaneous nerve stimulation and
DOMS, 200
Travel, 360
Trunk muscle strength, 146
Two conducting mediums, 140
Two-point discrimination, 231

u
Ultraendurance, 116
Ultrasound, 150
Ultrasound conducting mediums, 140
Ultrasound gel, 140
Ultrasound penetration, 150
Undergraduate sports medicine
inservice program, 160
University of Virginia sports medicine
program, 160
Unmolded orthotics, 80
Upper extremity splinting, 88

Vascular supply, 154
Vascular supply to ACL, 154
Velocity spectrum training, 54
Vertical jump, 152
Vertical jump performance, 152
Volunteer ATC in high school, 9

w
Water intoxication, 116
Weight cycling, 257
Wrestler's ear, 273
Wrestlers weight loss, 257
Wrist cast, 36
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ongratulations

NBTA Trainer
of the year
Foot Management Inc.
1-800-HOT-FOOT
Rte. 1, 30A Friendship Rd.
Pittsville, MD 21850

Dallas Mavericks Head Athletic Trainer
Doug Atkinson (at podium) was selected
"NBA Athletic Trainer of the Year" by his
peers for 1992.
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DynaWrap

DynaSport's new and unique "DynaWrap"
rippable elastic bandage features:
• A porous all natural adhesive
• Strong and durable back cloth/adhesive
provides excellent conformability
• Consistent unwind tension—
no ballooning or gaping
• Moisture resistant
CATALOG NO.

SIZE

#51-308-9
#51-309-9

2" x7V:yds
3" x7V:yds

QUANTITY

24 rolls per case
16 rolls per case

DynaPIast
This DynaSport elastic tape features an all natural,
moisture resistant adhesive combined with a strong
back cloth for optimum conformability and strength.
DynaPlast's balanced adhesive gives it a smooth,
consistent unwind tension
for easy application.
Catalog No.—#51-313-9
Size—3" x 5 yds
Quantity—16 rolls per case

J

A

SpeedWrap

DynaSport introduces "SpeedWrap" Athletic
tape featuring:
• Consistent unwind tension to the core
• Superb tensile strength
• Extended shelf life
• Manufacturer direct
CATALOG NO.

SIZE

#51-310-9
#51-311-9

l'/:"xl5yds 32 rolls per case
2" x 15 yds
24 rolls per case

QUANTITY

PreWrap

DynaSport's PreWrap' underwrap is a highly porous
underwrap designed to protect the skin from
repeated tapings. It tears easily and conforms well
to the skin.
Catalog No.—#51-312-9
Size—23/4"x30yds
Quantity—48 rolls per case

FOR A DYNASPORT CATOLOG,
SAMPLES, OR TO PLACE AN ORDER
PLEASE CALL US TOLL FREE AT

1-800-228-4421

c c

Smith & Nephew DonJoy Inc

FAX (619) 438-3210,
TELEX #5101007208
5966 La Place Court,
Carlsbad, CA 92008
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Take AIM at sports injuries
With AIM™ Athletic Injury Management software
you spend less time on injury records so you can spend
more time helping athletes avoid injury. Like its predecessor,
ALFIE, AIM has modules for physical data, injury reporting
and daily treatment records. But it adds an athlete roster and
an inventory control program. AIM PLUS adds modules for
insurance and prescription records.
AIM is easy to use. "Point and click" mouse operation and
pull down menus minimize data entry. And, AIM is affordable. In fact,
AIM and AIM PLUS together cost less than ALFIE. Available for
Macintosh and IBM-compatible machines.
For a free demo disk contact Cramer Software Division,
P.O. Box 1001, Gardner, KS 66030, or call, 1-800-255-6621.
mm nrr AOO1
©1992 Cramer Products, Inc.
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