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Designer's 
Label.

We like to think that we started 
the designer's label craze some 
20 years ago when we put the 
first PRO label on our original 
Neoprene knee sleeve.

And like the jeans market, there 
are a lot of copy cats when it 
comes to orthopedic thermo- 
elastic garments.

We bring out a knee sleeve . . . 
they bring out a copy. We design 
a patellar support . . . they bring 
out a copy.

It's flattering to us ... but 
confusing to you.

Just remember for the finest, 
most innovative and extensive 
line of Neoprene sleeves, 
supports and braces look for 
the PRO label.

It represents the best in quality, 
craftsmanship and performance.

And if you aren't wearing a PRO 
label, write for one. It's free . . . 
and well even attach it to our 
colorful catalog of PRO products.

One of over 50 PRO products . . .

NEW PRO 100B 
MODIFIED DELUXE 
KNEE SLEEVE
Our full V*" knee sleeve with 
a felt butress at lateral edge of 
patellar opening for patellar 
control and stabilization.

Velcro "turner" straps attached at 
a 45° angle to the ends of the felt 
crescent give firmer control of 
patellar tracking.

Provides therapeutic body heat 
retention, and compression.

Clinically proven effective for 
chondromalacia, tendinitis, 
patellar subluxation and post 
operative therapy.

Only $26.95 each.

To order, or for more information, 
use the coupon or call TOLL FREE, 
1-800/523-5611 from 9 to 5 
Eastern Time.

PRO Orthopedic Devices, Inc.
P.O. Box 1
King of Prussia, PA 19406
215/265-3333

Please send me:
___ PRO 100B Modified
Knee Sleeves @ $26.95 ea.
Plus $3 shipping. Total $_______

CHARGE IT:
D VISA D Master Charge 
Card # __________________ 
Expiration Date _____________ 

Size ___ inches. Measure cir 
cumference around center of knee 
joint with leg extended and relaxed. 
Leg desired D Right. D Left.

D Please send me your new catalog 
with a PRO label attached.

Name ____

Address

City/State/Zip ______________ 

PA residents add 6% Sales Tax..
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Instantaneous analysis of Cybex II tests!

Cybex^ Data Reduction Computer

With new Data Reduction Computer, test your athletes faster... and with greater accuracy.

\ The new Cybex Data Reduction Computer provides instantaneous analysis of CYBEX II isolated joint tests   
^^ Peak torque and angle... Torque at preselected angles... Range of motion... Muscular work rate intensity... 
^ \ Total work performed... Endurance/fatigue ratios... plus other new performance measurements.

/\ M <K T^.

^\ All data is automatically gravity-corrected including calculation of agonist/antagonist and injured/ 
\^ uninjured ratios and deficits.

The new C.D.R.C. interfaces with any Cybex dual-channel recorder and dynamometer. 
Calculations which previously took valuable rehab time can now be performed 

instantly with greater accuracy than visual analysis.

CYBEX

Division of Lumex Inc. 
2100 Smithtown Avenue 
Ronkonkoma, New York 11779 
(516) 585-9000
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ECONOLINE PRODUCTS, INC
BOX 26774, CHARLOTTE, N.C. 28213 
DIRECT LINE TO SALES (704) 333-5330

ECONOLINE PAYS ALL FREIGHT 

ORDERS SHIPPED SAME DAY 

BUDGET SAVING PRICES 

BUY DIRECT & SAVE 

QUANTITY PRICE BREAKS

NEW PRODUCTS
ECONOROL
MULTI-PLY, GREASE RESISTANT, TREATMENT PAD 
10 IN. x 50 FT., NON-STERILE

ALOGEL OINTMENT
GIVES FAST RELIEF FROM CUTS, ABRASIONS AND 
BURNS. FORMULATED FROM 90% ALOE VERA GEL. 
CONTAINS LIDOCAINE HCL, AND ALLANTOIN.

POLYETHYLENE HEEL & LACE PADS
3 INCH x 3 INCH x 1/16 INCH, 2000 CUT TO SIZE PIECES

POLYESTER ANKLE STRAPPING
2 INCH x 72 YARDS, LOW SHRINK, HERRINGBONE WEAVE. 
CUT ENDS ARE HEAT SEALABLE.

AMERICAN FOAM so INCH x 66 INCH SHEETS
1/8 INCH TK. 
1/4 INCH TK. 
1/2 INCH TK. 
1 INCH TK.

$ 7.40/SHEET 
$12.05/SHEET 
$21.65/SHEET 
$41.60/SHEET

$14.30/SHEET 
$18.95/SHEET 
$28.55/SHEET 
$48.50/SHEET

$10.00/CSE. 
INC. FRT.

$10.50/TUBE 
INC. FRT.

1-25 CASES $13.50/CSE. 
26-UP CASES $11.59/CSE.

1-10 CASES $18.25/CSE. 
11-25 CASES $16.61/CSE.

*26-50 CASES $15.22/CSE.
*51-UP CASES $14.05/CSE.

W/PRESSURE SEN. ADHESIVE 
W/PRESSURE SEN. ADHESIVE 
W/PRESSURE SEN. ADHESIVE 
W/PRESSURE SEN. ADHESIVE

STANDARD PRODUCTS 1-10 CSE. 11-25CSE. 26-50 CSE. 50-UP CSE.

ECONOWRAP, REGULAR, 3 IN. x 30 YDS., 50 RLS. 
ECONOWRAP II, 2 3/4 IN. x 30 YDS., 48 RLS. 
REGULAR HEEL & LACE PADS, 3 IN. x 4 IN.-1000 
COTTON ANKLE STRAPPING, 2 IN. x 72 YDS. 10% SH. 
FOAM AST., 12 IN. x 12 IN., 5-1 IN., 8 1/2 IN., 12 1/4 IN. 
HAND & WRIST PADS, 48 PADS, 1 IN. TK. 
STRETCH FOAM PADDING WRAP, 3 IN. x 5 YDS., 50 RLS. 
GENERAL PURPOSE VINYL FOAM, 2 PCS. HI DEN 1/2 

& 1/4, 2 PCS. LO DEN 1/2 & 1/4, 16 SO. FT. TOTAL 
DISPOSABLE ICE BAGS, 8 IN. x 16 IN. x 4 MILS, 50/CSE.
AIR FLITE HEEL CUPS, 12/CSE. LG. OR MED. 
SUPERFOAM $/FT. SQ. ($20.00 MINIMUM PLS.)

$30.00 
$25.00 
$15.00 
$15.00 
$15.00 
$15.00 
$15.00 
$25.00

$15.00 
$10.00

$25.29 
$23.69 
$12.20 
$13.64 
$12.20 
$12.20 
$12.20 
$20.00

$12.50 
$ 9.00

*$23.18
*$21.74
*$11.00
*$12.50
*$11.00
*$11.00
*$11.00

*$21.40
*$20.24
*$ 9.98
*$11.54
*$ 9.98
*$ 9.98
*$ 9.98

$20-50 $51-100 $101-UP
'PLUS FREIGHT

1/2 IN. TK. 
3/16 IN. TK. 
1/4 IN. TK. 
1/8 IN. TK.

4.80
3.60
2.80
1.50

4.00
2.90
2.20
1.10

3.50
2.45
1.80

.85

PRESSURE SENSITIVE ADHESIVE 
AVAILABLE   ADD $.95/FT. SQ.

NEW TELEPHONE (704) 333-5330



President's Message

Dear NATA Members:

The 1983 Winter Meeting of the NATA Board of Directors was held in 
Denver, Colorado on February 27 and 28 at the Denver Hilton Hotel. Several 
items of interest will be presented to you by your Director at your next district 
meeting. As you may be aware, I have asked our Board members to direct their 
attention to the question of how to best regulate athletic trainers working in the 
private sector. I believe a more precise role clarification must be made in order 
for the athletic trainer to maintain a credible position as a health care 
professional. I assure you that our Board of Directors is striving diligently to do 
what is best for the future of our entire organization.

Steve Antonopulos and Ric Pisarcik have done a great deal of preliminary 
work regarding the planning and organization of the Annual Meeting and Clinical 
Symposium of the NATA. They presented a very impressive preview to the 
Board of Directors and we have prepared an appealing educational and 
recreational program. I hope that many of you will be able to attend June 12 - 
15. The Denver Hilton and the Denver Convention Center will serve as 
convention headquarters. You should be receiving information regarding 
registration and housing in the near future.

Please continue to communicate with your national officers as 1983 should be 
a year of significant growth. Your continuous input is necessary for our 
Association to function smoothly. I look forward to seeing each of you at one of 
your 1983 district meetings.

Sincerely,

I

Bobby Barton, ATC 
President



ANNUAL MEETING and CLINICAL SYMPOSIUM
TRAVEL OFFER

NATA
June 12 -15,1983 
Denver, Colorado

NATA is pleased to inform you that our travel coordinator, Convention & Group Travel has made 
arrangements with United Airlines which will offer $5.00 below their normal super saver fare and waive all 
super saver fare requirements, and with Delta Airlines who will offer us 25% off their coach class level fare 
for travel to our meeting in Denver, Colorado
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We encourage you to take advantage of these special discounts. If you live in a city serviced by United Airlines, you simply 
call United Airlines Meeting Services Desk at 800-521-0810 from anywhere in the continental United States except 
Michigan. In Michigan, call 800-482-0243. Ask the representative to pull up Profile #2335 which contains all pertinent in 
formation on travel to our meeting. For cities serviced by Delta Airlines or other airlines, simply call our travel coor 
dinator at 800-243-3584 (in Connecticut call (203) 377-0770) and they will give you the lowest fares and most convenient 
flights on airlines that do provide service from your home city. These numbers may be reached Monday thru Friday from 9 
A.M. to 5P.M. EST.

TICKETING INFORMATION:
Fares for tickets written and paid for by credit card stand 
at that rate at the time you make your reservation. If 
rates go up, a paid ticket remains at the confirmed rate. 
Should you choose to be billed and rates increase, you will 
be billed at the current rate.

MAKE YOUR RESERVATIONS NOW!
The most convenient flights will sell out early. Remember, 
the only way to receive this special discount is to make 
your reservations thru either United Airlines or our 
travel coordinator.

Rates are subject to change between now and the time of the meeting, so we urge you to call and purchase your tickets without delay, using 
your credit card. This will GUARANTEE THE CURRENT AIR FARE AND PROTECT YOU AGAINST CONTINUING INCREASES.

UNITED AIRLINES TOLL-FREE NATIONWIDE NUMBER 
1-800-521-0810 In Michigan 1-800-482-0243

PROFILE #2335

CONVENTION & GROUP TRAVEL TOLL-FREE NATIONWIDE NUMBER 
1-800-243-3584 In Connecticut (203) 377-0770

Travel to Denver can begin on June 10th with this Special Rate Offer. 
Call the National Office if further information is desired.



Letters to 
the Editor
Ken Wolfert, ATC

To the Editor:

Enclosed find photos of a potentially lethal device 
possibly being worn by some players. 

As you can see there are two dangers:

1. Device can act as a fulcrum to increase lever arm 
during hyperflexion thereby causing a dislocation of 
one or more cervical vertebrae.

2. Device has the potential to crush the larynx with 
resultant airway blockage.

This device has no place in football. I hope you will 
disseminate this information.

Steve Moore, ATC 
Cookeville, Tennessee

To the Editor:
The purpose of any certified athletic trainer is to care 

for the needs of various athletic team members. Preven 
tion, emergency care and rehabilitation are the three 
basic principles of our work. However, the level of com 
petition at which a trainer works makes a difference in the 
philosophy of objectives. At the middle school level of 
competition, athletic trainers are rarely found. There are 
several factors involved, among them seemingly low in 
cidence of injury, budget restraints, prestige, and position 
vacancies.

Most people who decide to enter the field of sports 
medicine as athletic trainers have the goal of college or 
professional level competition in mind. At this point in 
time, the need for competent people certified as athletic 
trainers is at the high school and middle school level.

In middle school, students are in their formative years. 
Athletics are a very influential part of their lives. Most 
middle schools will have from eight to twelve sports in 
cluding up to two hundred and fifty students. That figure 
can be doubled when considering the number of students 
before final cuts are established.

These children play the same intense style of game that 
is played at any other level. They are against their own 
age group and any contact or collision between opponents 
is just as intense to them as that of higher level com 
petition. Injuries do occur; they are serious. They demand 
immediate and proper attention with usually a part time 
coach as the only person available for care.

Statistically, this football season alone, I have taken 
care of three cerebral concussions, two neck injuries, one 
kidney disorder, five fractures, three dislocations and a 
number of strains, sprains and contusions. This is not by 
any means a full docket in comparison with higher level

athletics, but the fact remains that potentially serious 
situations did arise that would place a coach and ad 
ministrator in a possibly precarious situation.

From the administrative and coaching standpoint, the 
"monkey" is off their backs and with great relief. From 
the parental standpoint, their children are going to be 
cared for by a professional during practice and games.

Administrators, coaches, and parents all feel much bet 
ter when they know that the student athletes will be 
cared for in a competent and professional manner. Why 
should we as trainers and parents wait for the college 
level to care for our athletes? These young people deserve 
to be treated just as well as the big boys, and by a 
professional. Here at Tuckahoe Middle School in Rich 
mond, Virginia, Dr. T.C. Anderson, Jr. understands this 
and has constructed and supplied a complete training 
room for the specific care of any child injured while par 
ticipating in athletics. Sports medicine at the middle 
school level is a definite challenge that demands patience, 
understanding, and a good working knowledge of athletic 
injury care. I sincerely hope that all schools will some day 
be able to say that they have a certified athletic trainer.

PhillipPavlidis, ATC 
Richmond, Virginia

Patronize
Athletic Training

Advertisers
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"In electrotherapy, advanced technology 
never looked so good."

Chattanooga Corporation brings you safer, more effective
solid-state technology with its Intelecf Mline of

electrotherapy products.
The Intelect 500 high voltage, high peak current stimulator

has state-of-the-art features and performance such as
variable surge on and off control, peak current readout and

intensity balance control of the active electrpdes.
A portable model, the Intelect 550 has the same high voltage

output and can fit into an easy to carry shoulder bag.

Intelect 200 ultrasound has a 1 Ocm2 crystal and a unique 
safety monitor that cuts off power if the applicator 
overheats. Three treatment modes, Continuous and Pulsed 
at 20% and 50% duty cycles, increase your options. 
Finally, a new combination unit—the versatile Intelect 700 
combines ultrasound and high voltage in one compact unit. 
So look td the Intelect line for the best electrotherapy. 
And look to Chattanooga Corporation for wellness 
by design*.

Intelect™ 550 
Portable 
High Voltage, 
High Peak 
Current Stimulator

Intelect™ 500 
High Voltage, 
High Peak Current 
Stimulator

Intelect™ 700 
Combination 
High Voltage/Ultrasound

Chattanooga
Corporation's other

fine products:
Adapta® Hi-Low Treatment

and Traction Tables
Colpac® Cold Applications

Colpac® Chilling Units
Cryomatic® Controlled Cold

Therapy Equipment
Hydrocollator® Moist Heat

Steam Packs® and Covers

Wellness by design
D YES! 1 am interested in Intelect™. Please rush me more 

information. 
D YES! 1 would like a no-obligation in-office demonstration.

Nome

Address

City

Also, please send me informa 
tion on these other fine 
Chattanooga Corporation 
products:
D TX® Traction System 
D Hydrocollator® and 
Colpac®Products

State 7ip

Phone

D Adapta® Hi-Low Treatment Tables 
D Triton™Traction Equipment

CHATTANOOGA
CORPORATION

101 Memorial Drive, P.O Box 4287 
Chattanooga, TN 37405 • 615/870-2281

Hydrocollator® Lotions 
Hydrocollator® Heating Units 
Mobilizer™ Treatment Table 
Nylatex® Wraps 
Triton™ Traction Equipment
Triton™ Treatment and 
Traction Tables
TX® Traction Equipment 
TX® Traction Accessories



Calendar of Events

Jeff Fair, ATC, MS 
Oklahoma State University

April 1983

16 Fourth Annual Michigan State University Sports 
Medicine Seminar, East Lansing, MI. Contact Kathleen 
Heck, Division of Athletic Medicine, Jenison Fieldhouse, 
Michigan State University, East Lansing, MI 48824.

21-24 Sports Medicine and the Young Athlete, Houston, 
TX. Contact Thomas Nelson, American Orthopaedic 
Society for Sports Medicine, 70 W. Hubbard, Suite 202, 
Chicago, IL 60610.

21-23 Annual Cherry Blossom Seminar: Arthroscopy and 
Arthroscopic Surgery   Step by Step, Washington, DC. 
Contact Mehrdad M. Malek, MD, National Knee Institute, 
6192 Oxon Hill Road, Suite 510, Oxon Hill, MD 20745.

22-23 How to Implement and Manage A Sports Medicine 
Program, Chicago, IL. Contact Ronald G. Peyton, Direc 
tor, The Sports Medicine Education Institute, 993 John 
son Ferry Road N.E., Suite 450-D, Atlanta, GA 30342.

23-24 Prevention and Treatment of Athletic Injuries 
Workshop, Los Angeles, CA. Contact Vickie D. Zomar, 
National Athletic Health Institute, 575 E. Hardy Street, 
Suite 104, Inglewood, CA 90301.

28-May 2 International Society of the Knee Congress, 
Perth, Scotland. Contact International Society of the 
Knee, 70 W. Hubbard Street, Suite 202, Chicago, IL 
60610.

May 1983

5-7 Orange County Trauma Society Symposium, Costa 
Mesa, CA. Contact OCTS, 321 N. Rampart, Suite 225, 
Orange, CA 92668.

14 Athletic Injuries of the Lower Extremity, Waltham, 
MA. Contact Department of Continuing Education, 
Boston University School of Medicine, 80 E. Concord St., 
Boston, MA 02118.

18-21 American College of Sports Medicine Conference, 
Montreal, Canada. Contact American College of Sports 
Medicine, 1440 Monroe Street, Madison, WI 53791.

21-22 The Third Annual Sports Medicine Symposium of 
the New York State Athletic Trainers' Association, 
Rochester, NY. Contact Abby Herzog, Dept. of Physical 
Education, Barnard College, Columbia University, New 
York, NY 10027.

June 1983

9-10 The Medical, Physiological and Psychological As 
pects of Marathon Running, Duluth, MN. Contact Lynn 
Devlin, UMD School of Medicine, 2400 Oakland Avenue, 
Duluth, MN 55812.

12-15 NATA Annual National Symposium, Denver, CO. 
Contact NATA, P.O. Box 1865, Greenville, NC 27834.

25 Cybex/Isokinetic Clinical Workshop, La Crosse, WI. 
Contact George J. Davies, Orthopaedic and Sports 
Physical Therapy, S.C., 2501 Shelby Road, La Crosse, WI 
54601.

Athletic Training will be happy to list events of interest 
to persons involved in sports medicine, providing we 
receive the information at least two months in advance of 
publication. Please include all pertinent information and 
the name and address of the person to contact for further 
information. This information should be sent to: Jeff Fair, 
Head Athletic Trainer, Athletic Department, Oklahoma 
State University, Stillwater, OK 74078. +

University Microfilms International
Please send additional information 
Name ______________. _.
Institution 
Street __ 
City___ 
State__ Zip.

300 North Zeeb Road
Dept. RR.
Ann Arbor, Mi. 48106
U.S.A.

30-32 Mortimer Street 
Dept. RR. 
London WIN 7RA 
England

Spring 1983 • Athletic Training 11



BAILEY MANUFACTURING COMPANY • 118 LEE STREET • LODI, OHIO 44254
(216)948-1080 ^

Complete Equipment Catalog Now Available

SEE
YOU 
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R

The History of The National 
Athletic Trainers Association

by Michael O'Shea
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Abstracts

John Wells, ATC, PT, PhD 
Mars Hill College

"Clinical Uses of TENS: A Survey of Physical 
Therapists," Paxton, Susan L. Physical Therapy: The 
Journal of the American Physical Therapy Association, 
60: 38-44, January, 1980.

At the present time, the mechanism by which electrical 
neuromodulation produces relief of pain is not completely 
understood. However, numerous experimental studies 
have shown that transcutaneous electrical nerve 
stimulation (TENS) can reduce both acute and chronic 
pain from a variety of causes. Because TENS is a 
nonhazardous, nonpharmacological technique of pain con 
trol and has proved to be effective for some patients for 
whom other conventional forms of therapy have failed, 
TENS has become widely used for pain management, 
especially by physical therapists. The results of a nation 
wide survey of physical therapy departments showed that 
the majority of respondents use TENS to relieve chronic 
and acute pain from a variety of disorders. Use of the 
modality is new, with most respondents having obtained 
stimulator equipment within the last two years. Of the 
respondents who do not currently use TENS, one-third 
reported plans to obtain stimulator units. The most com 
mon treatment techniques used in conjunction with TENS 
were heat modalities, exercise, and massage or 
acupressure. The most frequently seen side effect of 
stimulation was skin irritation. The majority of therapists 
evaluated the effectiveness of pain relief from use of 
TENS by the patient's subjective estimation of relief, as 
well as by observation of changes in the patient's activity 
level, mobility, and drug intake. Most therapists did not 
consistently perform follow-up evaluation of patients who 
continued to use TENS after discharge from physical 
therapy. The majority of TENS users were satisfied with 
the effectiveness of TENS in relieving acute, chronic, and 
psychogenic pain. The effectiveness of pain relief with 
short-term use of TENS was more satisfactory than with 
long-term use. The overall finding of this study confirms 
that TENS is an effective modality that is finding 
widespread clinical application in management of acute 
and chronic pain.

Lois Howard

"Blues and Depression," Neshama Franklin, Medical Self- 
Care: 10-16, Spring, 1982.

Depression is surprisingly common. About one in five 
Americans has significant symptoms, more than 1.5 
million are being treated today, and 30 million people 
around the country can expect to suffer this illness at

some point in their lives. Depression is so widespread, it 
has been called "the common cold of mental disorders." 
Some of the symptoms of clinical depression include: 
anxiety, irritability, guilt, self hate, feeling worthless, 
loss of energy, extreme fatigue, and difficulty con 
centrating and making decisions. Frequently, depression 
involves changes in sleeping and eating patterns. 
Depression may also cause headaches, backaches, 
digestive upsets, loss of interest in sex or other physical 
symptoms. It's twice as prevalent in women as in men. 
One woman in six develops depression at sometime in life 
compared with one man in 12. Often traumatic events of 
loss of life change: relationship problems, job stress, 
relocation, death of loved one, or changes associated with 
adolesence, middle age or old age. No one is immune to 
feeling down from time to time. The suggestions may help 
those who tend to get stuck in the blues. Usually, the 
passage of time helps alleviate these low periods; but the 
techniques that follow may help deal with them more ef 
fectively and faster. One strategy is to combine activities 
you ordinarily enjoy with little tasks that need doing. 
Planning and adhering to a course of action often helps lift 
the spirits. Exercise is a safe healing release for the anger 
that often underlies a depressed state of mind, the more 
vigorous, the better. Jogging, bicycling, swimming or 
chopping wood are some of the many possibilities. Friends 
can be a crucial resource when you're feeling down. Com 
plaining can be a safe emotional release and it can help 
pinpoint problem areas in your life. By learning to identify 
negative thought processes, then applying relatively sim 
ple, common sense eventium techniques, depression can 
be ameliorated. Most blue periods, which result from life's 
normal ups and downs, resolve themselves on their own in 
a few days to a week. But if your misery lasts more than a 
week or two and interferes with your life, it is probably 
time to explore some of the available treatment options.

George Jarrett, III

"The Injury Rate in Professional Basketball," Henry, Jack 
H., Lareau, Bernie, and Neigut, Deborah, The American 
Journal of Sports Medicine, 10: 16-18, 1982.

A restrospective study was carried out on all team 
players from the beginning of the 1973 basketball season 
through the 1980 season. During these seven years of 
playing experience, 576 injuries occurred in 49 of 71 
players. This means that 69% of the players were injured 
during this period. Further calculations showed that a 
player could be expected to miss a ballgame 7.6% of the 
time due to injuries received. The greatest number of in 
juries occurred during games, followed by practice 
sessions, warmups, and scrimmages. The position played 
had little bearing-on the incidence of injury. During the 
seven years, forwards averaged 9.8 injuries per player; 
guards, 8.3; and centers, 7.8. The type of injury was 
related to the position played. Guards suffered a greater 
number of lower extremity injuries, whereas forwards 
suffered mostly upper body injuries, and centers tended 
to have a combination of both. Head and face injuries, 
N =69, represented 12% of all injuries. Shoulder girdle in 
juries, N = 19, accounted for 3% of all injuries. Elbow, 
wrist and hand injuries accounted for 2% each. Finger in 
juries accounted for 11%. Back and hip injuries represent 
ed 11.5% of all injuries. Groin strains and contusions to 
the genitalia comprised 1.4% of the injuries. Chest and ab 
dominal injuries made up only .9% of injuries. Injuries to 
the lower extremities, N=79, represented 14% of all in 
juries. The lower extremity joints, aside from the hip, 
received the most significant injuries and accounted for 
94% of all games missed. The ankle was the most-injured
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joint, N = 105, 18.2% of all injuries. The average time loss 
from basketball was amazingly consistent for each injury. 
Rehabilitation varied from three days to two years. 
Surgery was performed on two ankles and two knees. The 
data presented strongly suggests that professional 
basketball can no longer be considered a noncontact sport.

Tim Garl

"Dubious Drugs For Coughs and Colds," Neshama 
Franklin, Medical Self-Care Magazine, 38-41, Summer, 
1982.

When you're suffering the symptoms of a cold, the 
prospect of instant relief looks very attractive. Why 
should you have to bear the indignities of a nose either 
stuffed or streaming, a throat so sore it makes you flinch 
to swallow, a hacking cough, and so many aches you feel 
battered? Oral cough and cold products are big sellers; 
North American consumers spent more than $1 billion on 
them in 1980. But what do you get for your money? In 
most cases, these supposed panaceas contain at least one 
effective, well-proven ingredient to combat one specific 
symptom. If the manufacturers stopped there, you'd get 
something useful. But then they wouldn't be able to offer 
you a "cure-all." So they concoct mixtures that include 
some ingredients that have not been proven effective and 
offer some combinations that may interact to inhibit ef 
fectiveness and increase toxicity. It may be worth taking 
a drug if it helped the cold go away faster. But ironically, 
many drugs that promise rapid respite may actually 
interfere with natural healing processes. In order to 
evaluate cold drugs, you have to look at what they 
promise, what they contain, and how effective each 
ingredient is. The multidrug might contain ingredients 
you don't need, and it's impossible to tailor multidrugs to 
individual needs, body weights and metabolisms. Over- 
the-counter combination drugs may contain effective 
ingredients that come in less than therapeutic doses, and 
produce little or no benefit. The question of what con 
stitutes an effective drug is controversial. In his book 
Pills That Don't Work, Dr. Sidney Wolfe, MD, Director of 
Ralph Nader's Health Research Group, takes a hard line. 
If the ingredient does not appear on the Food and Drug 
Administration's (FDA) list of drugs proven effective in 
well controlled double-blind studies, he doesn't consider it 
effective, period. Some of Wolfe's pronouncements may be 
reversed in the future, but it's useful to know what the 
best-selling cough and cold remedies contain, and how 
they work   or don't work.

Debbie Suggs

"The Pupil Check," Susan Norman, American Journal of 
Nursing: 588-591, April, 1982.

The pupil check   assessment of the pupillary light 
reflex (PLR)   tests the response of the pupils to light 
and is an important aspect of the neurophthalmic 
examination. The PLR can indicate second or third cranial 
nerve involvement and, possibly, brain stem damage. 
There are many other possible causes of PLR ab 
normalities, including eye trauma, congenital defects, and 
drug effects. Under normal conditions, a light shone di 
rectly onto the retina of one eye stimulates the para- 
sympathetic nerves, causing brisk constriction of that 
pupil   the direct light reflex. Begin the exam by in 
specting the pupils in normal light. Since most pupillary 
reactions are exaggerated in the dark, the exam room 
should be dim enough to exaggerate the pupillary reac

tion, but bright enough for inspection. Note and record 
the size, shapne, and equality of the pupils. Normal pupils 
measure 2 to 5 mm in diameter. The size of the pupils 
changes with age. Record any inequality in size. Slight 
anisccoria is normal variation, occurring in about 15 per 
cent of the population. Pupils are normally round with a 
smooth border, and are in the midline position when the 
patient is asked to look straight ahead. To determine the 
reaction of the pupils to light, use a small bright penlight. 
A patient who is blind in one eye will have a direct and a 
consensual light reflex when the normal eye is 
illuminated, but there will be no response in either eye 
when the light is shone into the blind eye. If the patient 
has a prosthetic eye there will be no pupillary reaction. 
Accommodation reaction is the process where a clear 
visual image is maintained as the gaze is shifted from a 
distant to a near point. The accommodation reaction in 
cludes convergence of the eye, constriction of the pupils, 
and thickening of the lens through contraction of the 
ciliary muscle. A normal pupillary response is recorded as 
PNERLA   Pupils Normal (in shape and size), Equal and 
Reactive to Light and Accommodation.

George Jarrett, III

"Electromyography of the Quadriceps Femoris Muscles in 
Subjects with Normal Knees and Acutely Effused Knees," 
Paul Stratford, Physical Therapy: The Journal of the 
American Physical Therapy Association, 279-282, March, 
1981.

For many years the phenomenon known as quadriceps 
lag has been of interest to rehabilitation specialists. For 
the purpose of this paper, quadriceps lag is defined as the 
inability of an individual to complete actively full ex 
tension of the knee even though passive terminal ex 
tension of the knee is possible. Two groups of subjects 
were identified based on whether they demonstrated knee 
joint effusion. A normal group (n=8) was matched by sex 
and age (within four years) to an effused group (n=8). 
The normal group's knees were uneffused and had full 
range of motion; there was no history of trauma to their 
knees in the past year. The effused group had been selec 
ted consecutively upon admission and had a midpattelar 
circumference measurement increase of 5 percent or more 
(this was demonstrated to be greater than normal 
variation in a pilot study) compared with the same 
measurement on the unaffected side. All subjects in this 
group demonstrated a quadriceps lag on the side of the ef 
fusion. Electromyographic recordings were taken at knee 
flexion of 30 degrees and of 0 degrees for maximum 
quadriceps femoris muscle contraction. These recordings 
were taken on both the effused knee and uneffused knee 
in the effused group and on the knee on the same side as 
the effusion in the normal group. Each subject was then 
instructed to extend his knee to try to break the resist 
ance offered by the distal belt. The contraction was held 
for six seconds and was followed by a six-second interval. 
Each subject was allowed three practice contractions in 
both positions before recordings were taken. After each 
set of three repetitions, a rest interval of two minutes was 
allowed. The data obtained were full-wave rectified, 
averaged by amplitude, EMG recordings. The data were 
displayed on a Visi-Corder. The results of this descriptive 
study demonstrate a decrease in EMG activity at 0 
degrees knee flexion compared to 30 degrees knee flexion 
in individuals with acute, severely effused knees (the ad 
mission criteria of the study) when compared to normal 
knees.

Debbie Suggs +
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MEMORANDUM
TO: Athletic Training Educators 

Head Athletic Trainers 
Students of the Profession

FROM: Paul Grace, Chairperson 
Board of Certification

REFERENCE: Role Delineation Study Sale

I am pleased to announce that the 1982 Role Delineation Study is now available for purchase. This sixty-one page booklet 
can be utilized by those interested in assuring themselves and/or their students of a better understanding and ap 
preciation of athletic training. The study identifies the major domains of athletic training and tasks associated with each 
domain. The study consists of the following phases:

(1) Domain development with tasks, knowledges and skills identified in each domain.

(2) Ratings and determination of percentage of each domain within the profession.

(3) Validation of test specifications by a national sample of NATA Certified Athletic Trainers.

The study identifies those knowledges that are needed by the entry-level athletic trainer commencing in the 
profession as measured by the NATA Certification Examination.

PUR^HASINGJNFORMATION
Number of copies ordered: _______________

Price per copy: NATA Member $20.00; Non-member $40.00 

__ Amount enclosed $ ________________________

NAME MEMBER NUMBER

ADDRESS

CITY STATE ZIP

Allow four weeks for delivery. Payment required with order.

Please send check or money order to: NATA ROLE DELINEATION STUDY
Post Office Drawer 1865 
Greenville, NC 27834

Certificate and Plaque Order Form For 
NATA Certified Athletic Trainers

The Board of Certification is offering a new graphically designed certificate printed in Old English Script with gold em 
bossed NATA logo and seal of certification. Each certificate is professionally personalized with the athletic trainer's name, 
certification number, and date of certification. The certificate may be purchased on a 12" x 16" hardwood plaque protected 
by plexiglass, or ordered as the certificate of Certification only.

Please indicate below which of these two alternatives would better suit you:

_____ I wish to order the plaque mounted certificate for the price of $30.00 each. 

_____ I wish to order the certificate of Certification for the price of $10.00 each.

Enclose this order form with a check or money order in payment for the plaque or certificate and mail to the following ad 
dress:

NATA BOARD OF CERTIFICATION
Post Office Drawer 1865 

Greenville, North Carolina 27834

Use a permanent street mailing address. No post office boxes please. Delivery will be by United Parcel Service.

NAME ____________________________________________________________________
(as you wish it to appear on the certificate)

ADDRESS 

CITY __ STATE ZIP

Certification Number. 

Certification Date _



Potpourri

Dennis Aten, ATC, RPT, MS 
Eastern Illinois University

Sad News for Dieters
Good Health Digest, July, 1982

As body weight falls from dieting, so does the body's 
caloric requirements. The more weight one loses, the 
more calories must be shaved off the daily diet to reduce. 
For example, a moderately active female weighing 135 
pounds can lose about a pound per week on a 1500 calorie 
diet. Once down to 125 pounds, however, she must con 
sume no more than 1200 calories a day to maintain the 
same rate of loss.

Which TENS?
Progress Report, April, 1982

A comparative evaluation of 18 battery-powered trans- 
cutaneous electrical nerve stimulators (TENS) has been 
completed by the Department of Medical Physics and 
Clinical Engineering, Royal Hallamshire Hospital, Shef 
field, England. The stimulators evaluated were those 
primarily intended to be worn by patients to provide pain 
relief, although other applications, such as acupuncture 
techniques, have also been noted in the study. The models 
included in the study were those which were readily 
available in the United Kingdom during 1980-81. The 85- 
page report contains detailed information on the charac 
teristics of each stimulator, the results of clinical trials, 
and a technical assessment of each taking into con 
sideration safety standards. Copies are available at a cost 
of six pounds including postage. Make checks payable to 
the University of Sheffield and mail to J.M. Stamp, Senior 
Physicist, Department of Medical Physics and Clinical 
Engineering, Floor I, Royal Hallamshire Hospital, Glossop 
Road, Sheffield S10 2JF England.

Biofeedback
Progress Report, April, 1982

A clinical Biofeedback Self-Learning Review Course is 
now available on ten one-hour cassettes. Also included is a 
syllabus, lesson review, and final exam. The course has 
been set up under the co-sponsorship of the University of 
California at Los Angeles, Extension Division. Cost is 
$210 for credit and $185 without credit. For further in 
formation contact Eveline Ginzburg, Biofeedback Review 
Seminars, 2049 Century Park East, Suite 2590, Los 
Angeles, California 90067.

Zapping Chapped Lips
Family Weekly, January 17, 1982

The best way to prevent winter's chapped lips may 
simply be to drink more water. Chapped lips are prima 
rily caused by internal dehydration, explains Dr. Bernard 
Kirshbaum, clinical professor of dermatology at The 
Medical College of Pennsylvania. We don't feel as thirsty 
in cold weather as in hot and so don't drink enough. And 
when we lick our lips, the cold air evaporates the 
moisture, causing further irritation.

Consuming just any liquids won't do. Coffee, tea and 
colas contain diurectics, says Kirshbaum, and drinking 
them draws off more fluid than you take in. He advises 
water or juices   4 to 8 glasses a day.

Chymopapain
AAOSBulletin, July, 1982

Since Chymopapain is still a controversial subject the 
American Academy of Orthopaedic Surgeons is hoping to 
meet the expected release of the drug with appropriate 
education. The following is an excerpt from the President 
of the AAOS, David Murray:

"Chymopapain is surfacing again. At this point it ap 
pears that the lengthy trials, including double and triple 
blind studies, may be reaching a point where eventual 
release of the drug can be expected. In anticipation of this, 
a joint committee has been formed under the chair 
manship of Eugene J. Nordby, MD, with representatives 
from the Academy and the American Association of 
Neurological Surgeons. The committee on Intradiscal 
Therapy, as it has been named, is in the process of plan 
ning courses on the use of this material with particular 
emphasis on indications, contraindications and technique. 
No courses will be given until the drug has been officially 
released."

Sports Medicine Fellowship Available
AAOS Bulletin, December, 1981

Applications are now being accepted for the Knee and 
Sports Medicine Fellowship at Memorial Hospital Medical 
Center of Long Beach, California.

The positions begin in July 1983 and January 1984 and 
information concerning the program may be obtained by 
writing Douglas W. Jackson, MD, 2888 Long Beach 
Boulevard, Suite 400, Long Beach, California 90806.

Motion That Heals
Health, February, 1982

Barbara Ribakove shared some concepts in her article 
regarding the continuous passive motion philosophy at 
tributed to Dr. Salter.

For centuries, physicians have assumed injured joints 
must be immobilized while they heal. Not so, says Robert 
B. Salter, MD, head of orthopedic surgery at the Univer 
sity of Toronto, who maintains that injured joints should 
be put into motion immediately after surgical repair. In 
the past, Dr. Salter hooked up ten patients   all described 
as "orthopedic disasters"   to a continuous passive 
motion (CPM) device while they were still in the 
operating room and kept them on it, day and night, for up 
to two weeks. The device   a battery-operated machine 
that supports the injured knee, hand or elbow   gently

Continued on page 65
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Current Literature

Ed Christman, ATC, MEd 
Knoxville, Tennessee

'Achilles Tendon Injuries and Disabling Conditions," 
Shields, C. The Physician and Sportsmedicine, 4530 
W. 77th St., Minneapolis, MN 55435. 10(12): 77, Decem 
ber, 1982.

'Acute Anterior Cruciate Ligament Injury and Repair 
Reinforced with a Biodegradable Intraarticular Liga 
ment, Experimental Studies," Cabaud, H., Feagin, 
J., and Rodkey, W. The American Journal of Sports 
Medicine, 428 E. Preston St., Baltimore, MD 21202. 
10(5): 259, September-October, 1982.

'Catastrophic Eye Injury in a Football Player: A Case 
Report," Heinrichs, E. The Physician and Sports- 
medicine. 10(10): 71, October, 1982.

'Coaches and the War on Drugs," Purcell, J. Texas Coach, 
P.O. Drawer 14627, Austin, TX 78761. 26(4): 22, Novem 
ber, 1982.

'Concussion in Athletes," A Round Table Discussion. The 
Physician and Sportsmedicine. 10(10): 95, October, 
1982.

'Cryotherapy in Ankle Sprains," Hocutt, J., Jaffe, R., 
Rylander, R., and Beek, J. The American Journal of 
Sports Medicine. 10(5): 316, September-October, 1982.

'Football Fatalities and Catastrophic Injuries," Zuellar, 
F. The Physician and Sportsmedicine. 10(10): 135, 
October, 1982.

'Heat or Ice," Harland, M. Texas Coach. 26(3): 52, Octo 
ber, 1982.

'Injury Management Pyramid," Marshall, S. Texas 
Coach. 26(2): 48, August, 1982.

'Low Back Pain in Young Athletes," Stanitski, C. The 
Physician and Sportsmedicine. 10(10): 77, October, 
1982.

'Management of Ankle Sprains," Hart, D. Texas Coach. 
26(4): 22, November, 1982.

'Meniscectomy: Arthrotomy Versus Arthroscopy," Pet- 
trone, F. The American Journal of Sports Medicine. 
10(6): 355, November-December, 1982.

Continued on page 65

We're Not Going To 
Tape It!

For years, tape has been the standard method in treating ankle 
injuries and though it's effective, there are limitations. Tape must be 
applied by a physician or trainer on a daily basis. Inconsistent or improper 
taping can lead to prolonged healing periods, functional instability and 
limited range of motion. The Tru-Fit ankle support is the tape alternative. 
It has proven itself effective in 95% of the common ankle injuries 
treated at major sports medicine clinics.

Tru-Fit is fabricated from heavy duty vinyl with nylon reinforced 
webbing, therefore providing the compression of tape while allowing 
increased flexion and consistent support, both necessary in the healing 
process. Tru-Fit is lightweight, reusable and takes only seconds to apply. 
Why tape when there's Tru-Fit?

For more information call or write us today!

TRtl-FIT
Marketing Corporation 

680LYNNWAY, LYNN MA. 01905
Call toll free

1-800-225-6848
In Massachusetts call (617) 284-3616

Telex: 94-0813
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Chester A. Grant
March 19, 1906 - September 11, 1982

The National Athletic Trainers Association and North Carolina State University lost a close friend 
when longtime assistant trainer Chester Grant succumbed to a year long bout with cancer. Grant, 76, a 
native of Raleigh, N.C., served N.C. State as a trainer for more than three decades.

Chester attended North Carolina A & T University in Greensboro, N.C., and served his country in 
The Armed Forces during World War II. In 1945 Chester Grant was honorably discharged from The 
Army.

He began a 34 year association with N.C. State in 1948. He served under four different head trainers 
and worked with thousands of athletes. He soothed their pains, wrapped their ankles, healed their 
wounds, listened patiently to their problems, and offered his encouragement. Most important, he be 
came their friend.

In 1970 Grant was honored by North Carolina State for his years of dedication. He was given a car, 
plaques and tributes from former Wolfpack athletes and staff in a special ceremony at halftime of a foot 
ball game at Carter-Finley Stadium.

He continued working past retirement age until illness forced him to quit in the Spring of 1982.
Always an asset to his community and his university, Grant personified loyalty and dedication. In an 

age of leisure and permissiveness, his characteristics were hard work and discipline.
Grant is survived by his wife, Lessie M. Grant, a stepson, Robert E. Hill of Woodbridge, VA, a foster 

son, Lt. Andrew W. Jenkins of Wilmington, NC, and two grandchildren.
The special relationship Grant shared with North Carolina State's athletes is described in the words 

of NSCU Associate Director of Athletics, Frank Weedon, who knew the deceased for more than twenty 
years:

"Chester did not have any children of his own," said Weedon, "but he sure had many of them 
here at North Carolina State."

Honoring Grant with a permanent, yet living, memorial, the NCSU Athletic Council adopted a 
resolution naming the training facility in State's legendary Reynolds Coliseum as The Chester A. Grant 
Training Room.
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Albert C. "Whitey" Gwynne
June 4,1910 - October 28,1982

On October 28, 1982, Albert C. "Whitey" Gwynne died. Whitey had achieved international promi 
nence as the athletic trainer at West Virginia University.

Upon receiving his bachelors degree in 1934, Gwynne coached the West Virginia University 
wrestling teams. He was awarded his masters degree in 1938. Whitey served as assistant trainer to the 
late Art Smith until 1942 when he joined the Navy for duty in World War II. He retired with the rank of 
Lieutenant Commander in The Naval Reserve.

Whitey was appointed Head Trainer of all sports upon his return to WVU in 1946. He gave up football 
training duties in 1966 for health reasons, but remained basketball and baseball trainer until his 
retirement on June 30, 1975.

Widely known for his work with West Virginia's athletic teams, he achieved his greatest fame as 
trainer of U.S. basketball teams for the Olympic Games, Pan American Games, and World Cham 
pionships.

He served as trainer of the 1968 gold medal team at Mexico City. He filled the same role for the 1972 
team that was upset by Russia in the finals at Munich.

Whitey also trained U.S. basketball teams in the 1963 Pan American Games at Sao Paulo, Brazil, and 
the 1963 World Championships at Rio de Janeiro. In 1964 he toured Poland, Czechoslovakia and France 
with a State Department sponsored basketball team.

Whitey was also very active in the early formation of the NATA. He was a member of the Helms Hall 
of Fame and a charter member, past president and director of the National Athletic Trainers Association 
which he helped organize in 1949.

The family requests that any donations be made to the Whitey Gwynne Memorial Fund which will be 
used for athletic training education. Donations should be sent to:

John Spiker
148 Coliseum
West Virginia University
Morgantown, West Virginia 26506
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Carl "Bud" Jorgenson
December 5,1904 - December 18, 1982

Carl "Bud" Jorgenson died on December 18, 1982 of a heart attack. The 78 year old Jorgenson has 
been the long time trainer for the Green Bay Packers Football Club.

Bud began his career in the training profession in 1924 as the equipment manager and assistant 
trainer for the Packers. This began a forty-seven year stint with Green Bay.

In 1940 Bud Jorgenson became head trainer for the Packers. He held that position until 1969. During 
his tenure as a trainer with Green Bay, Bud worked for the two winningest coaches in Packer history, 
Curly Lambeau and Vince Lombardi. Bud was greatly loved and admired by the players throughout his 
career. He often referred to the players as "my kids."

In 1970 Bud again became an assistant trainer for the Packers while working with head trainer 
Dominic Gentile. He retired later that year.

Following his retirement from the Packers, Bud still remained active. He worked for a number of 
years as a trainer for the University of Wisconsin Green Bay Basketball program.

In 1967 Carl Jorgenson was inducted into the Helms Hall of Fame and in 1975 he was inducted into 
the Green Bay Hall of Fame.

Bud is survived by his daughters Ruth, who lives at home, and Judy Kuckkahn of Manitowoc, Wiscon 
sin. He has two grandchildren. His daughter-in-law Gloria Jorgenson lives in Green Bay.

For many years Bud was a part of the Green Bay Packer organization. He will be missed by all who 
knew him but will live on as another of the Packer Legends.
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Warren H. Lee
January 20,1941 - December 13,1982

Warren H. Lee died on December 13, 1982 at the age of 41 after a prolonged illness. For the past 15 
years, he had been the Head Athletic Trainer and an Instructor in Health, Physical Education, and 
Recreation at the University of Arizona. Warren graduated from Pacific Lutheran University with a 
Bachelor of Arts in Education in 1964; it was here that his interest in athletic training was developed as a 
member of the football and track teams until his sophomore year. He completed his Master of Education 
at the University of Arizona in 1966.

Prior to his position at the University, Warren was the Head Athletic Trainer at Pueblo High School 
in Tucson, and an Assistant Athletic Trainer at the University of New Mexico. His concern for the 
proper care for high school athletes was evident early in his career and he was quite involved in the 
recruitment, supervision and in-service training of athletic trainers at the local high schools for over a 
decade. His academic assignment kept him actively involved in the teaching and development of many 
Certified Athletic Trainers through the University's athletic training curriculum.

Warren was very involved in the athletic training profession. He was Director of the Rocky Mountain 
Athletic Trainers Association from 1974-77 and thus was District 7 representative on the NATA Board 
of Directors for that same period of time. He also served terms on the Joint Commission on Competitive 
Safeguards and Medical Aspects of Sports, as well as the NATA Membership Committee and Ad Hoc 
Committee for Selection of International Games Trainers. As a scholar of the profession, he had many 
presentations in a variety of settings, including a lecture at the 1970 NATA Annual Symposium. 
Warren's efforts were recognized in 1979 when he was the initial recipient of the Arizona Athletic 
Trainer of the Year as selected by the Arizona Medical Association.

Warren will be remembered as a dedicated, religious family man and community member. He was 
quite active in little league baseball and was President of the Sahuaro Little League, a position he 
dedicated himself to and loved as much as his professional vocation. He was a tireless, hard worker, on 
the go at all times and made sure that things were always completed. His concern for the injured athlete 
was sincere and he was considered a friend to the athlete, community members, and fellow trainers.

Warren is survived by his wife, Andrea, and his children, Erik and Alison. The NATA deeply shares 
in their loss.
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It's fast   saves time and yardage. It
stretches like elastic, yet is more

compliant. Its elasticity "gives" just enough
after application to allow a little more stretch

when stress is put on taped area. Conventional
tape either pulls lose or tears under stress

because there's no "give" left in it. It has an
aggressive adhesive; molds easily to all

body contours; applies smoothly at
angles. Supports rather than restricts.

It's easy to hand tear — has consistent, 
easy unwind, stretches to a certain point, then 
stops. Lets you control the support or 
pressure. Take it out for more support. Leave 
it in for less support. You can't do that with 
conventional tape. Try the CONFORM 
difference today. See for yourself why it's 
made for winners   like you.

BIKE BIK6 ATHLETIC COITlPAnY
Post Office Box 666   Knoxville, TN 37901-0666



A Tip From the Field

The Use of Ice, Airsplints, and High Voltage 
Galvanic Stimulation in Effusion Reduction

Patrick Lamboni, ATC, MEd and Bill Harris, BA

The practice of combining ice, compression, and 
elevation has long been an accepted mode of treating 
athletic injuries. The use of these modalities aids in 
decreasing effusion, which in turn decreases pain. There 
have been many advancements in the area of cryotherapy, 
and the introduction of cold compression units has made 
great strides in reducing time lost due to effusion. 
However, not many training room budgets have the 
luxury of purchasing the compression units.

By combining equipment available in most training 
rooms, you can apply compression and cold therapy by 
using air splints and ice. Simply conform an ice bag to the 
injury site, apply the appropriate air splint, and elevate 
(Figure 1). This effectively supplies your athlete with the 
three necessary components of effusion reduction   ice, 
compression, and elevation (I.C.E.). The duration of the 
treatment should be in conjunction with your normal 
protocol, however you must monitor the extremities to in 
sure that complete constriction has not taken place. The

_,__MICRODYNE
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Figure 1

airsplint must be filled with enough air so as to be "snug," 
but not too tight for this may cause more damage than 
good. The use of these modalities is not new, but is an ef 
fective tool for your use.

To make this system even more efficient, the addition of 
high voltage galvanic stimulation (H.V.G.S.) can increase 
the effects of I.C.E. H.V.G.S. aids in effusion reduction in 
two ways. First, it causes muscular contractions which 
"milks" the exudate from the area, increasing lymphatic 
drainage. Second, it stimulates the body to manufacture 
and secrete enkephlins, which is the body's natural anti- 
inflammatory agent. Using H.V.G.S. in conjunction with 
I.C.E. is a good method of eliminating effusion and pain.

Our mode of H.V.G.S. is the Microdyne I (Figure 2). The 
placement of pads is the same as your normal protocol for 
H.V.G.S. We use a low pulse rate (5 to 30 pulses per 
second), stimulating for 30 seconds at as many volts as is 
tolerable, and no stimulation for 15 seconds. Like all 
systems, this procedure does have a few drawbacks. It is 
bulky, sometimes difficult to apply, and someone must sit 
at the control of your voltage regulator. However, we 
have found that the results far outweigh the drawbacks.

The H.V.G.S. is a modality that is appearing in more 
and more training rooms. The method we have described 
has been an efficient method of reducing effusion which 
decreases rehabilitation time. +

Figure 2

Mr. Lamboni is the Head Athletic Trainer at Salisbury State 
College in Salisbury, MD 21801. Mr. Harris is a Graduate 
Assistant Athletic Trainer at Salisbury State College.

Editor's Note: Anyone wishing to have an idea, 
technique, etc. considered for this section should send one 
copy to Dave Burton, Duncanville High School, Dun- 
canville, TX 75116. Copy should be typewritten, brief, 
and concise, using high quality illustrations and/or black 
and white glossy prints.
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Association 
Activities

David G. Yeo, DPE, ATC 
Montgomery County 
Community College

One of the purposes of the "Association Activities" 
column is to report on member accomplishments and in 
dividual honors. In each Fall issue of the Journal, the 
NATA members and other individuals earning awards, 
honors, and scholarships in 23 various categories are iden 
tified. In an attempt to put these awards in some per 
spective, some further description must be provided con 
cerning the highest and most prestigious award that can 
be bestowed upon an athletic trainer, the Distinguished 
Service Award. In addition, a brief biographical sketch of 

'the two past recipients is also fully warranted to give just 
recognition of their contributions to the profession.

The Distinguished Service Award is sponsored by the 
American Orthopaedic Society for Sports Medicine, a 
professional organization of approximately 700 ortho 
paedists. Each NATA District nominates one name to 
the Selection Committee of the AOSSM, presently served 
by Fred Allman, MD, Atlanta; James Andrews, MD, 
Columbus; Joe Gieck, University of Virginia; Kenny 
Howard, Auburn University; and Frank McCue, MD, 
University of Virginia. The recipient of the Distinguished 
Service Award must be a member of the NATA Hall of 
Fame. The AOSSM presents a $2,000 donation in the 
recipient's name to the NATA Scholarship Fund.

It is a privilege to relate some of the biographical in 
formation of the first two recipients of the Distinguished 
Service Award, William "Pinky" Newell (1981), and Otho 
Davis(1982).

William E. "Pinky" Newell received his Bachelor's of 
Physical Education degree from Purdue University in 
1947, and his Certificate of Physical Therapy from Stan 
ford University in 1948. After teaching and serving as 
Head Athletic Trainer at Washington State College 
(Pullman) from 1948-49, Pinky began teaching in the 
Department of Physical Education and Recreational 
Studies at Purdue University in 1949, where he is cur 
rently an assistant professor. Pinky was Head Athletic 
Trainer at Purdue from 1949-1977, and since 1960 he has 
served as Chief Physical Therapist at Purdue Student 
Hospital.

Pinky Newell was one of the key individuals responsible 
for organizing athletic trainers on a national basis, and has 
been described as the "Father of the Modern Era of 
Athletic Training". He was the National Secretary of the 
NATA from 1955-1970, a period of tremendous growth 
and development for the athletic training profession.

Pinky has served as Chairman of the NATA Professional 
Advancement Division, and currently is Chairman of the 
NATA Grants and Scholarships Committee. He is a mem 
ber of the Indiana Football Hall of Fame, and has served 
as an athletic trainer for college All-Star games (1953, 
1954, 1957), the 1963 Pan American Games, the 1976 US 
Olympic Team and the 1980 US Olympic Winter Games.

Pinky has been a key force in obtaining several rule 
changes in football as well as significant improvements in 
equipment and training techniques. He perhaps has ac 
complished more than any other individual in upgrading 
the educational and professional standards of athletic 
trainers over the last 25 years.

Otho L. Davis received his Bachelor's degree in 
Physical Education from Lamar University, and his M.A. 
degree in Physical Education from Kent State. He began 
his athletic training career by treating military service 
teams while serving in the U.S. Army Medical Corps, 
1954-56. Otho served as an athletic trainer at Lamar 
University, Kent State, and Duke University before 
becoming the Head Trainer for the Baltimore Colts Foot 
ball Club, 1971-73. Since 1973, he has been the Head 
Trainer for the Philadelphia Eagles Football Club.

Otho's service to the NATA began in 1963 when he was 
elected to a two-year term as Secretary-Treasurer of 
District 4. He was Secretary-Treasurer of District 3 from 
1969-71. From 1976 to the present he has been President 
of the Pennsylvania Athletic Trainer's Society. Of most 
significance, Otho was named the first Executive Director 
of the NATA in 1971, and has held that office ever since.

Among Otho's numerous professional contributions are 
several published articles and professional exhibits, three 
grants for research in athletic training, three patents for 
various devices used in treating athletic injuries, and a 
gold medal award in the 1977 International film and TV 
festival for his film, "What Is Conditioning". The Drackett 
Company named Otho the Trainer of the Year in the 
Professional Division in 1977, 78, 80, and 81. Otho was 
listed in "Who's Who In the East" (1976), and is currently 
working on a text in athletic training.

The Distinguished Service Award is the ultimate honor 
an athletic trainer can receive from his profession and his 
colleagues. The NATA is very privileged once again to 
recognize Pinky and Otho, two "giants" of dedication, 
leadership, competence, and humility. We are, indeed, for 
tunate that these respected and admired leaders continue 
to serve the profession and the Association.

District News

Districts 1 and 2 have initiated plans for a Scholarship 
Fund for two students, one from each District. The 
Districts are also establishing the Joseph Abraham 
Scholarship Fund.

Phillip Donley, PT, ATC, of West Chester State College 
served on the faculty of an American College of Sports 
Medicine colloquy on guidelines for establishing sports 
medicine clinics. Also active in the area of educating 
physicians, physical therapists, and hospital/clinic ad 
ministrators in how to start and manage sports medicine 
programs is Ron Peyton, PT, ATC, Atlanta. The com 
ments and guidelines of these trainers and other experts 
were reported in the October 1982 issue of The Physician 
and Sportsmedicine.

District 3   Martha Godfrey, a graduate student in 
athletic training at Old Dominion University, Virginia, 
successfully evaluated and treated a critically injured 
O.D.U. rugby player this fall. The player sustained a frac-
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tured cervical vertebrae with spinal cord pathology, but 
after proper emergency procedures and two operations is 
expected to make a good recovery.

District 4   Al Rector, athletic trainer at Ohio 
Wesleyan University from 1951-78, has been inducted into 
the O.W.U. Athletic Hall of Fame. Rector was dean of the 
Ohio Athletic Conference trainers with 27 years of service 
to O.W.U.

Dr. Robert Behnke has been elected Vice President of 
the NATA. Bob is a member of the Board of Directors, 
Chairman of the Licensure Committee, and head trainer 
at Indiana State University.

District 7   Troy L. Young from Arizona State (Tempe) 
has been appointed the liaison from NATA to the U.S. 
Olympic Committee.

Trainer of the Year. The recipients of the 1982 Trainer 
of the Year Awards, as sponsored by the Drackett Com 
pany are:

High School - Glen Snow, Floyd Central High
School, Indiana 

Junior College   Bill Chambers, Fullerton Junior
College, California 

College   Chris Patrick, University of Florida,
Gainesville 

Professional   Jerry Rhea, Atlanta Falcons
Football Club, Georgia

NATA members featured in this year's segment of 
"They Keep 'Em Playing", as televised during the 
Tangerine Bowl, were Fred Hoover, Clemson University, 
and Glen Snow, Floyd Central High School.

Notice: One of the most significant meetings of the NATA 
Annual Meeting and Clinical Symposium is the Student 
Athletic Trainers Awards Banquet. In the 1983 con 
vention, this meeting will be held on Sunday, June 12, 
at 12:00 noon, and is an ideal opportunity for all trainers 
at the convention to give support to student trainers who 
are beginning their professional career. The S.A.T. 
Banquet is coordinated by Dean Weber, University of 
Arkansas.

Historical Flashback

Mike O'Shea, MA, ATC 
University of Miami

ATHLETIC TRAINING, The Journal of the National 
Athletic Trainers Association.

When was the Journal founded?
It was decided at the 1956 NATA National Convention 

in Boston, Massachusetts to begin publication of a journal 
for the Association. The new publication would be en 
titled, The Journal of the National Athletic Trainers 
Association. Today the publication is known as Athletic 
Training, The Journal of the National Athletic Trainers 
Association.

Who was the first editor?
Arthur Dickenson, Arizona State College

Why the Journal?
As stated by Arthur Dickenson in the 1956 Journal, 

there were three reasons why there was a need for a Jour 
nal:

1) There is a need for an exchange of ideas and 
techniques.

2) The Journal will be able to disseminate information 
of professional interest to the athletic trainer.

3) The professional stature of the organization can be 
raised.

A survey taken in the first NATA Journal.
An interesting article in the first Journal was titled 

"How They Answered" by Eugene Christman. It was a 
survey taken of athletic trainers.

One important fact in the survey was that out of 61 
athletic trainers, the highest yearly salary was $8,655.00 
for a trainer 52 years old who had 28 years experience.

The lowest salary was $4,300.00 for a trainer 62 years 
old who had 38 years experience.

Name These Trainers ...

Answers: Army Football Coaching Staff   1945
Left to right:

Rollie Beven   Head Athletic Trainer 
Herman Hickman   Line Coach 
Earl (Red) Blaik - Head Coach 
Andy Gustafson   Backfield Coach

The University of Kentucky 
"Family Tree"

(Thanks to Al Green, Head Trainer at the University of 
Kentucky)

NAME DATES
Frank "Skipper" Mann 1924-1945

Phil Hudson 1945-1947

W.E. "Bud" Burger 1948-1950 

Charles "Smokey" Harper 1950-1953

John "Rusty" Payne 1954-1964

Ralph Berlin 1968-1974

Chris Patrick 1968-1970

Roy Don Wilson 1970-1978

Mike Ritz 1978-1979

Al Green 1978-

WHERE THEY ARE
Much is written 

Records lost in a flood 

Records lost in a flood

Followed "The Bear" to 
Texas A&M and Alabama

Director, Student Teaching, 
Morehead State University

Head Trainer, 
Pittsburgh Steelers

Head Trainer, 
University of Florida

Southwest Louisiana Univ. 
Now Sports Medicine Clinic

Private business

Please send your "Family Tree" to me if at all possible.
Michael O'Shea, ATC 
University of Miami 
P.O. Box 248167 
Coral Gables, Florida 33123
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TRAINER OF THE YEAR AWARD
Four NATA members were honored at the seventh an 

nual Trainer of the Year Award ceremony, held December 
14 at the College Football Hall of Fame near Cincinnati, 
Ohio. The presentation was videotaped and broadcast 
New Year's Eve on the Bluebonnet Bowl.

Ballots for the awards were sent to all certified mem 
bers of the NATA by The Drackett Company, which spon 
sored the awards for their product Nutrament.

Winners in this year's balloting were high school 
trainer Glen Snow, junior college trainer Bill Chambers, 
university trainer Chris Patrick and NFL trainer Jerry 
Rhea.

Glen Snow, trainer at Floyd Central (IN) High School, 
is Vice-President of District IV, serves on the Professional 
Education Committee and represents NATA in the Joint 
Commission on Competitive Safeguards in Sports.

Bill Chambers has spent his entire career at Fullerton 
(CA) Junior College. Bill is immediate past President of 
the NATA and has held a number of executive positions 
within the Association. Additionally, he is an advisor to 
the National Athletic Health Institute.

Chris Patrick, University of Florida, has also been ac 
tive in NATA for many years, and has served on the 
Board of Directors. Currently, he is Chairperson of the

Code of Ethics Committee and acts as NATA liaison to the 
American College Health Association.

Jerry Rhea, of the NFL Atlanta Falcons, is president of 
District IX and President of the Professional Football 
Athletic Trainers Society. He is also a member of the 
Georgia Board of Athletic Trainers.

Winners of the 1982 Trainer of the Year Awards prepare to go 
before the television camera. Receiving the attention of a make-up 
artist is Glen Snow. Next to Glen are Bill Chambers; John Cour- 
ter, The Drackett Company; NATA President Bobby Barton, who 
accepted the award for Jerry Rhea, and Chris Patrick.

NATA Around the World
In the Winter 1982 issue, the Journal listed the names 

and addresses of the NATA International Affiliate mem 
bers. To further promote communication and unity within

Roy Sandy Archer 
142 McCarthy Blvd. N 
Regina, Saskatchewan, Canada

C.W.Badcock
14 Wurksworth Way
Winnipeg, MAN R3KOJ9

Sheldon E. Balberman 
1968 Main St. #606 
Hamilton, Ontario, Canada

Dale Butterwick 
Bishops University 
Lennoxville, QUE JIM 177

Kenneth Carson
Toronto Blue Jays Baseball Club
Toronto, ONT, Canada

G. Patrick Connors
P.O. Box 5747
Manama, Bahrain, Arabian Gulf

KarlElieff
Box 37 Commerce Court E
Toronto, ONT, Canada

A. Kerry Frey 
CMCHVellore 632004 
Tamil, Nadu, India

Sheila Rae Iversen 
524-40 Ave. NW 
Calgary, ALTA, Canada

Gordon Mackie 
University of Manitoba 
School of Physical Education 
Winnipeg, Canada

James E. Mac Leod
School of Rec. and Phys. Ed.
Acadia University
Wolfville, Canada NS BOP 1X0

Donald F. Mattern 
#8 Ruselawn Place 
Calgary, Alberta, Canada

Dexter S. Nelson 
5240 Varsity Dr. NW 
Calgary 49, ALTA, Canada

Edgar R. Nowalkoski 
York University 
4700 Keele Street 
Downsview 463, ONT, Canada

Dan J. Ulesewich
RR#2
Harrow, Ontario, NOR 1GO

our profession, it is also a pleasure to identify our current 
NATA certified members who are working outside of the 
United States.

David L. Paris
Phy. Ed. Univ. of New Brunswick
FrederictonNB
Canada E3B5A3

Stanley Schwartz 
2735 Lionel Cres SW 
Calgary, Alberta T3E 6B1 
Canada

Jiro Shikakura 
3-21-12-Kotobuki 
Taito-Ku 
Tokyo 111 Japan

Vincent S. Smyth 
c/o Athletic Department 
Mount Allison University 
Sackviele, NB CAN EOA 3CO

Brian D. Townsend
3071 Gambin CT Mississauga
Ontario, Canada L5A 376

Joseph N. Twardowski 
1056 Woodside Drive 
Dollard Des Ormeaux 
Quebec H9V, 1P9, Canada

David Yick Leung Wong
LAI Sing Court 13 TAI Hang RD
12FLFlatB
Hong Kong

GET ROCKY MOUNTAIN HIGH
JUNE 12 -15
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RAPID FORM 
IMMOBILIZERS"

The Best
Orthopedic Immobilizers 

Your Money Can Buy!

Vacuum Forms to Any Shape in Seconds

THE FUTURE IS WITH
AMERICA'S NATIONAL

SCHOOL OF SPORT

INNOVATIVE
GRADUATE SPORT PROGRAM

FOR THE WORKING
PROFESSIONAL

ADMINISTRATION — FITNESS 
COACHING —TRAINING

Write:
UNITED STATES SPORTS ACADEMY
Dept. D
P.O. Box 8650
Mobile, Alabama 36608

Since 1974 Collaps-O-Carts have been car 
rying equipment, coolers, laundry etc. Both 
23x36x11" shown and 18x30x11" sizes fold 
to 10" width. Add 2 side extensions (shown) 
and increase volume to 18 cubic feet. Car 
ries 3 dummies, 2 coolers, 4 traffic cones 
with room to spare.

Rapid Form Immobilizers allow the 
trainer to quickly and efficiently treat 
musco-skeletal injuries, ultimately 
reducing on-field treatment time. Rapid 
Form Immobilizers are the trainer's 
answer to the difficult problem of 
orthopedic injuries incurred by his 
athletes. For further information, 
contact Emergency Care Innovations.

Emergency~*are 
nnovations

1800 N. Highland. Suite 514 
Los Angeles, CA 90028 
(213)466-3235

ANNUAL 
MEETING

and

CLINICAL 
SYMPOSIUM

JUNE 12th
to 

JUNE 15th

DENVER 
COLORADO

Add one side extension for carrying an 86 
quart cooler on bottom and a 30 quart 
cooler on top. Has adjustable legs for in 
clines/stairs, cart and contents remain level. 
Notice long, high handle.

Quickly fold to 10" width for storage in 
closet, bus or aircraft. Side extensions fold 
to 4" width. No tools required.

COLLHPSOCRRT
®

PAT. NO. 3,931,985

Send for free brochure or call:

Eric Knebel and Associates
5147 Burlingame Drive

Atlanta, GA 30360
404-394-8666
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Announcements
Schedule of Future Sites and Dates 
NAT A Certification Examination

All regional sites subject to a minimum of six candidates 
per site and limited to a maximum of 30 candidates. Ap 
plications are accepted and scheduled for sites in order of 
remittance. 
NOTE: All sites are subject to change within the region.

January 9, 1983   Deadline for returning applications is 
11-27-82

July 31, 1983   Deadline for returning applications is 
6-18-83

New Britain, CT 
Philadelphia, PA 
Raleigh, NC 
Chicago, IL 
Dayton, OH

Fort Worth, TX 
Denver, CO 
Sacramento, CA 
Portland, OR

Boston, MA 
Philadelphia, PA 

**Chicago, IL 
Cedar Falls, IA

Costa Mesa, CA (7-29-83) 
Chattanooga, TN 
Seattle, WA 
Raleigh, NC

March 20, 1983   Deadline for returning applications is 
2-5-83

Boston, MA 
Pittsburgh, PA 
Lincoln, NE (3-18-83) 
Tucson, AZ 
Costa Mesa, CA

Richmond, KY 
Boise, ID 
Anderson, IN 
Fort Worth, TX 
Springfield, VA

June 26, 1983   Deadline for returning applications is 
5-21-83

New Britain, CT 
Philadelphia, PA 
Raleigh, NC 

**Chicago, IL 
Lawrence, KS

*Denver, CO 
Sacramento, CA 
Richmond, KY 
Portland, OR

WHEN REQUESTING AN APPLICATION: It must be 
in written form, it must state the date to be examined 
and what section you will be applying under. Application 
forms are available from:

NATA Board of Certification 
P.O. Drawer 1865 
Greenville, NC 27834

NOTE: The 1984 examination dates will approximate the 
1983 dates on a regional basis.

All items must be received by the NATA Board of Cer 
tification Office by the specified deadline for the date you 
have chosen; however, all applications are accepted and 
scheduled in order of remittance.

Test site not at National Meeting 
**Change from previous listing

NATA Audio-Visual Aids Committee

The NATA Audio-Visual Aids Committee will revise 
the bibliography of media items available to our mem 
bership this year. Please inform your district committee 
member if you are aware of or use a media item in your 
program that may benefit other members of our 
profession.

Committee Members

Michael Rule (Dist. I) 
Keaney Gymnasium 
Univ. of Rhode Island 
Kingston, RI 02881

G.Patrick Connors (Dist. II) 
Program Director
The Institute for Medicine in Sports 
Hamilton Hospital, Box H 
Trenton, NJ 08690

John Joseph Kasik (Dist. Ill) 
9005 Harford Road 
Baltimore, MD 21234

Roberts. Gray, Jr. (Dist. IV) 
3187 West 21st Street 
Lorain, OH 44052

Jerry Nowesnick (Dist. IV) 
College of Du Page 
22nd St. & Lambert Rd. 
GlenEllyn, IL 60137

Jerry Weber (Dist. V) 
Dept. of Athletics 
Stadium Office Building 
University of Nebraska 
Lincoln, NE 68588

Alien Eggert (Dist. VI) 
Rice University 
Houston, TX 77002

Thomas E. Abdenour (Dist. VII) 
Head Athletic Trainer 
Weber State College 
Ogden, UT 84408

Robert E.Smetanka (Dist. VIII)
1327 31st Avenue
Apt. #3
San Francisco, CA 94122

James A. Madaleno (Dist. IX) 
Valdosta State College 
Athletic Dept. 
Valdosta, GA 31698

Dennis T. Murphy 
University of Montana 
Field House 208 
Missoula, MT 59801

John Streif 
University of Iowa 
FH Training Room 
Iowa City, IA 52242
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SEIZURES IN ATHLETICS
Steve Marti, ATC

I magine yourself working a routine practice, when 
suddenly an athlete falls to the ground. All the 

body musculature stiffens, the eyes turn up or to one side, 
the jaws close tight, saliva and bloody froth form at the 
lips, and the athlete becomes cyanotic. He or she does not 
respond to calls of "Are you okay?". What is wrong with 
this athlete? What would you do to help?

The athlete is having a seizure, and even though it may 
be caused by a number of reasons, in the field of athletics 
it is probably from a head injury or the athlete is an 
epileptic. Now, how are you going to handle this 
frightening situation? Do you carry an oral screw and 
tongue forceps for such situations? (Figure 1) Are they 
needed during a seizure to pry open the jaws (oral screw)? 
Does the tongue need to be pinched and pulled forward to 
prevent an obstructed airway (tongue forceps)?

This article will familiarize the reader with the etiology, 
pathophysiology, and current emergency treatment of 
seizures. A short survey is included to show how fifty cer 
tified athletic trainers feel about carrying an oral screw 
and tongue forceps and whether they have ever used 
either device.

Etiology
In athletics, an athletic trainer or coach may encounter 

an athlete having a seizure because he or she is an epilep 
tic. Nolen (5) estimated that there are about two million 
epileptics in the United States. All forms of epilepsy are 
caused by a malfunction of the neurons, the cells of the 
brain. Epileptic seizures occur when one or more nerve 
cells fail to return to a resting state and instead continue 
to produce a stream of electrochemical impulses. Acquired 
epilepsy can be caused by a number of reasons, one of 
which is injury to the brain from trauma. Nolen (5) also 
estimated that every year 190,000 seizure producing head 
injuries are caused by automobile accidents. In fact, two

Mr. Marti is Assistant Athletic Trainer at the University of 
Northern Iowa, Cedar Falls, Iowa 50614.

or three years may elapse after a head injury from an auto 
accident, a football game, or simply a fall before epilepsy 
develops. This is because it may take that long for brain 
scar tissue (which sets off the seizure) to develop.

Head trauma is one of the most common causes of 
epilepsy in the young adult. In about 5 percent of the 
patients with severe closed head injuries, epilepsy occurs 
within two years. This incidence rises to 30-50 percent in 
patients with open head injuries that penetrate the skull 
and dura. Seizures are most likely to occur within the first 
year of the injury; 90 percent of the risk of having post- 
traumatic epilepsy is over by the end of the second year. 
Seizures that develop during the first week after head 
trauma imply a less serious prognosis than those that ap 
pear after a long interval. (7)

Figure 1

Pathophysiology
Most seizures athletic trainers and coaches will be con 

cerned with are of the Grand Mal type. An aura can be 
present just prior to the onset of the seizure. This can 
warn the person of an impending seizure. This aura occurs 
in the form of unusual colors, smells or sounds, numbness, 
tingling, or other disturbances. Some persons will utter a 
sharp cry just prior to the attack. (2, 5, 6, 7)

During the seizure, all of the body musculature, in 
cluding the diaphragm, stiffen or become rigid. The 
diaphragm, in fact, is locked in the down position and is 
called diaphragmatic spasm. There is no respiratory ac 
tivity for up to 75 seconds, the eyes turn up or to one side, 
and the jaws tighten and lock shut with the victim pos 
sibly biting the tongue in the process. This spasm of the 
respiratory muscles prevents breathing, and the victim 
becomes cyanotic. (7) This is called the Tonic Phase of 
a seizure (Figure 2). It should be noted that the tongue 
blocking the airway has not caused the cyanosis or apnea 
but rather the rigid contraction of all the respiratory
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muscles. Therefore, efforts to pry the jaws open and pull 
the tongue forward will be futile and could easily cause 
more harm to the victim by breaking teeth or damaging 
the gums. Further complications may result if fragments 
of broken teeth are aspirated into the airway passages 
during a deep breath before regaining consciousness.

The next phase of the seizure is called the Clonic Phase 
(Figure 3) and normally lasts from two to four minutes. It 
is during this phase that the victim will experience alter 
nating contracting and relaxing of the muscles. This 
causes the jaws to open and close many times. Saliva or 
bloody froth may form on the lips, and the victim may lose 
sphincter control. During this Clonic Phase, the victim 
could again bite or even chew the tongue causing 
aspiration of blood or pieces of tongue tissue.

Warner (8) stated that as the seizure continues, the 
patient tends to injure the flailing extremities, lacerate 
the tongue between clenched teeth, and become more and 
more cyanotic. He further explains that it is this in 
creasing cyanosis that finally makes the brain hypoxic; 
and because of a lack of adequate oxygen, the brain cells 
stop firing. This explains why most generalized seizures 
cease spontaneously after a few minutes.

After the Clonic Phase, the victim relaxes and sleeps 
deeply. Most Grand Mal seizures last two to four minutes; 
and the immediate sequelae includes confusion, memory 
loss, irritability, abnormal behavior, fatigue, muscle 
weakness, and headache. These symptoms occur in the 
part of the seizure called the Post-ictal Phase. (6, 7)

In rare cases, the victim may have recurrent, major, 
generalized seizures between which there is no resump 
tion of consciousness. This is known as Status Epilepticus, 
and it may last for several hours. It is a medical emergen 
cy, and the victim could die from the disorder. Obviously, 
prompt medical attention is needed in such rare instances.

Figure 2

Figure 3

Treatment
One of the biggest problems in the treatment of a 

seizure is the witness injuring the victim having the 
seizure. Broken teeth, injured gums, strained muscles, 
and sprained ligaments may all result from the bystander 
trying to help the victim. The main concern then is with 
the person biting and even chewing the tongue. The 
prevention of this should be one of the trainer's or coach's

main concerns. It is important that the observer remains 
calm. The seizure cannot be arrested; the intense con 
tractions do not produce pain, as the victim is usually com 
pletely unconscious. Clear the area around the victim of 
hard objects. Place something soft, i.e., a pillow or towel 
under the head. If possible, turn him on his side to allow 
drainage of any vomitus or blood. Do not force anything 
between the jaws if they have already closed tight, which 
will be the case if the tonic phase has started. (1, 2, 4, 6, 8) 
Warner (8) stated that prying open the mouth by itself 
does not assist respirations. They are inadequate because 
of diaphragmatic spasm, not an airway obstruction. In 
first aid for seizures, Boshes and Gibbs (1) stated, "Do 
not force open the clenched jaws. Do not force anything 
between the patient's teeth." If possible, before the jaws 
close or during the clonic phase when the jaws open and 
close, place a stat stik (Figure 4) or an oralpharyngeal air 
way in the side of the mouth to prevent the victim from 
biting the tongue. Carefully observe the details of the at 
tack for a medical report later. When the seizure is over 
(Post-ictal Phase), allow the victim to rest and sleep if he 
wishes. Also, turn him on his side to prevent airway ob 
struction due to excessive secretions or a relaxed tongue. 
This is extremely important, as during this phase the per 
son is extremely confused and usually unable to control 
his own airway. Finally, the victim should be evaluated by 
a doctor to determine the exact cause of the seizure since 
most epileptics should be on medication for control of 
seizures.

Figure 4

Results of Survey
A survey (Figure 5) was sent to fifty certified athletic 

trainers to obtain a rough estimate as to whether an oral 
screw and tongue forceps should be or are carried. As to if 
or when the oral screw or tongue forceps were used, the 
32 percent who responded "yes" to the use of the oral 
screw did so only to keep the jaws open. A few trainers 
stated the tongue forceps were used to retrieve a foreign 
body lodged in the throat, but they were not used to pull 
the tongue forward while the athlete's jaws were opening 
and closing in a seizure.

Summary
A seizure, no matter what the cause, can be a 

frightening experience for an unsuspecting witness. 
Knowing how to properly treat an athlete having a seizure 
is the responsibility of all trainers and coaches.

The most common type of seizure is the Grand Mal, and 
it normally has two phases: (1) the tonic, when the jaws 
close tight and all of the body musculature, including the 
diaphragm are in spasm, causing no respiratory activity, 
and (2) the clonic, when the jaws open and close along with 
jerking movements of the extremities. These can be very 
alarming for a coach or trainer who is unfamiliar with 
seizures.
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Figure 5. Form used to survey 50 Certified Athletic 
Trainers.

NAME: __ 

POSITION: 

SCHOOL: _

1. Do you feel these devices (oral screw and tongue forceps) 
should be carried?

Yes 80% No 20%
If so, by whom? 

54% a) all trainers

b) only those certified 

___ c) head and/or assistant 
0% d) trainers who are EMT's

16% 

14%

2. Do you carry an oral screw? 
14% a) never

60% b) just for practice and games 
26% c) keep one in the kit

3. Do you carry a tongue forceps? 

14% a) never 

70% b) for practice and games 
20% c) keep one in the kit

4. Have you ever used an oral screw or tongue forceps? 
Yes 32% No 68%

If so, what was the situation; how effective was it? (Describe 
briefly.)

It is, therefore, important to know how to treat the 
athlete in such a situation so as not to inflict any un 
necessary harm to him or her. Remaining calm, protecting 
the athlete from hurting himself by removing nearby ob 
jects, placing a pad under the head, and inserting a jaw 
block, if possible, are important steps to remember in the 
immediate care of the seizure. All trainers and coaches 
hope they are never confronted with anyone having a 
.seizure, but if so, it is reassuring to know what to do in 
such a situation.
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Psychological Factors 
in Sports Medicine

RonDunn, ATC,MEd

Introduction

A re athletic trainers treating the body or the mind? 
This question may appear extremely simple at first 

glance. Training rooms are filled with thousands of dollars 
worth of various modalities designed to treat almost any 
physical ailment an athlete might receive. Trainers have 
access to the most sophisticated rehabilitation equipment 
science can produce. Orthopedic surgeons and other 
specialists are readily available for expert diagnosis and 
care. Despite all these resources designed to cure the in 
jured athlete, most trainers would agree that correcting 
the physical malfunction is only half the battle. A leading 
text in Athletic Training states "psychological con 
ditioning is as important and as much the responsibility of 
the trainer as physical conditioning or reconditioning." (7) 
An athlete must also realize that his recovery depends on 
the proper attitude as well as on the physiological 
processes involved. It is the purpose of this paper to 
examine ways the trainer can establish a favorable 
climate in which the body and mind can work together to 
overcome an athletic injury or illness.

Dr. Paul Conn, psychologist, writes "As more is learned 
about the human body and the way it works, it is in 
creasingly apparent that what was once thought to be a 
clear-cut division between the body and the mind is not so 
clear after all." (1) Numerous examples have been 
documented where individuals have betrayed the laws of 
medical science and conquered serious injuries or illness. 
Norman Cousins, in his book Anatomy of Illness, 
describes how he used laughter and positive thinking, 
along with guidance from his physician, to cure a blood 
disease which most physicians described as incurable. (1) 
John D. Rockefeller, after his retirement at the age of fif 
ty-seven, hired his own physician Dr. Bigger to keep him 
well, happy and alive. Dr. Bigger achieved this goal 
through motivating his patient to develop a cheerful, hap 
py attitude and his patient lived to be ninety-seven years 
old. (6)

Attitude
There is overwhelming evidence that disease or illness 

sometimes begins in the form of a negative thought im 
pulse which may be passed from one mind to another by 
suggestion or created by an individual in his own mind. (5) 
Trainers and coaches may be guilty of initiating these 
thought impulses. Complaining of a large amount of in-

Mr. Dunn is the Head Athletic Trainer at Western Kentucky 
University in Bowling Green, KY421Q1.

juries or using injuries as an excuse for lack of success will 
only predispose more injuries. It is a well known fact that 
one comes finally to believe whatever one repeats to him 
self or hears from others. (5) If every man is what he is 
because of the dominating thoughts which occupy his 
mind, it is important to fill the mind with positive 
thoughts. The trainer should concentrate on the positive 
aspects of the health of his team and take constructive ac 
tion to correct any health problem which may presently 
exist. The old cliche of "what you say is what you get" is 
probably not too far from the truth. Dr. Schwartz, in his 
book The Magic of Thinking Big, lists four things a person 
can do to correct negative health thinking. 1) Refuse to 
talk negatively about health. A person may receive a little 
sympathy but will never get respect or loyalty by com 
plaining. This is particularly true in athletics. 2) Refuse to 
worry about poor health. Worry is a negative emotion and 
fear of ill health or injury in athletics often results in in 
jury or illness due to unconscious adjustment in activity. 
3) Be genuinely grateful of good health. This will help 
keep a person's thoughts focused on the positive aspects 
of their health. 4) Finally, a person should understand that 
the body responds to its own needs. Very gradual exer 
cise, not in excess, is an important tool in rehabilitation, 
(11) What one says and how he reacts to injury plays a 
major role in determining the magnitude of the condition.

Communication
A situation the trainer may be confronted with is the 

athlete who is in the habit of feigning illness to cover plain 
laziness or lack of ambition. The trainer, for his own 
protection as well as the athlete's, must respect the 
athlete's complaint and treat each illness or injury as a 
legitimate problem. Athletes tend to feel indignant or in 
sulted if the trainer can find no physical cause for the pain. 
They tend to interpret the term "psychogenic" to mean 
that they are complaining of non-existent symptoms. (2) 
The athlete doesn't realize that pain can be caused by 
other factors like worry and stress. (5) If this is the case, 
it is imperative that the trainer identify and cope with the 
real source of pain. An honest, open relationship must be 
established. This kind of relationship is fostered best 
when the athlete places trust and confidence in the 
trainer. The trainer, on the other hand, must be capable of 
understanding and respecting the player and his feelings.

Self Esteem
Another example would be the athlete who is extremely 

obstinate and negative toward the training room. This 
athlete, if analyzed, would probably be suffering from lack 
of self-love. Self-love comes through self discipline, self 
forgiveness and self acceptance. An athlete with self-love 
will exhibit self reliance, self confidence and inner 
security. (9) Athletes without this feeling about them 
selves would naturally be discouraged, depressed and 
lacking enthusiasm which translates into a negative at 
titude wherever the setting may be. Les Giblen, in his 
book How to Have Confidence and Power in Dealing with 
People, states that the only effective way to deal with 
trouble-makers is to help the other fellow like himself bet 
ter. Feed his ego and the person will not have to put on a 
false front. The arrogant person who attempts to put
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another person in their place or make another feel inferior 
is really suffering of low opinion of himself. A trainer can 
better understand this behavior if he understands two 
things: first, this type of athlete needs to increase his own 
self importance and second, he is afraid. When self esteem 
gets low enough almost anything can be a threat. (4) The 
trainer should approach this athlete with a sincere, 
friendly smile. It makes the person he is smiling at feel 
self deserving. Then let the athlete express himself in a 
positive manner. The trainer will find that the athlete, 
like everyone else, wants as one of his primary goals 
awareness that he is a worthy person. (9)

Motivation
Besides negative attitude and low self image, the 

trainer may also have to deal with the athlete with low 
motivation. Weak desires bring about weak results. (5) 
Successful coaches and people in all walks of life are using 
motivation as a method to gain the edge on their op 
ponents. Motivation in athletic training should not be con 
fused with forcing athletes to compete when they are 
physically incapable or where they run the risk of serious 
injury. The trainer can motivate by using positive talk to 
create a positive imagery of what the athlete will ex 
perience when he is healthy. Napolean Hill explains how 
he created this desire in his son who was deaf so he would 
want to hear. This desire was translated into action and 
persistent effort so that eventually his son found a 
hearing device that would make him hear. (5) The athlete 
must develop this same attitude that he can win despite 
the handicap. Dr. Robert Schuller describes four qualities 
of a winner and they apply readily to an injured athlete. 1) 
Imagination. The self confident person imagines himself 
being the person he wants to become. This is why it is 
vital that the trainer help the athlete to focus on what he 
will be able to do when he is healthy again. Cultivate the 
desire through vivid imagination of positive thought. 2) 
Commitment, So strong is the desire to achieve his dream 
that the self confident person totally commits himself to 
his goals. Athletes should be encouraged not to sell them 
selves short and do what it takes to obtain the desired 
results. 3) Affirmation. The athlete should start affirming 
that he will succeed. His subconscious mind cannot 
distinguish between fact and fiction, only what it is 
programmed to believe with emotion. It will turn this 
belief into its physical equivalent. 4) Persistence. Patience 
and persistence are the crowning qualities of self con 
fident champions. (10) Start building the athlete's con 
fidence with small tasks and gradually increase the dif 
ficulty. The trainer should allow the athlete the right to 
fail and do not discourage him if he does. (3)

Environment
Solutions to a negative attitude, poor self image and 

lack of motivation may He in the environment the trainer 
creates in the training room. The trainer should spend his 
energy working on the positive aspects of players rather 
than belaboring their negative points, For example, ex 
cessive teasing or kidding is aimed at the self esteem of 
the other person and anything that threatens the self 
esteem is dangerous business, even if it is done in fun. It is 
far more beneficial to build the athlete up and make him 
feel important, Norman Cousins explains that the prin 
cipal contribution made by his doctor to the taming and 
conquering of his illness wa.s that the doctor encouraged 
his patient to become a respected partner with him in the 
undertaking. (2) Let the athlete understand his role in the 
rehabilitation process and that his feelings matter. There 
is one sure way to convince the athlete that the trainer is 
Qne of the wisest, most intelligent persons he has ever 
met, and that is by the trainer listening and paying at

tention to what the athlete has to say. (4) Frequently, the 
athlete will convey to the trainer the real essence of the 
problem if the trainer will only listen.

Finally, a healthy environment includes an element of 
faith; faith in oneself as an athlete or as a trainer, and 
faith in the entire program. Above all one must possess 
faith that there is something greater governing the 
events of daily living. Faith will help eliminate the 
negative emotion of fear. (10) It is that inner strength that 
gives the athlete peace when everything around him 
seems to falter. Og Mandino, in his classic novel The 
Greatest Salesman in the World, illustrates this feeling of 
faith by writing "Is it not incomprehensible in a world 
governed by nature's law to give a lamb, or a mule, or a 
bird, or man the instinct to cry out for help lest some great 
mind has also provided that the cry should be heard by 
some superior power having the ability to hear and an 
swer our cry." (8)

Conclusion
It would appear obvious that a successful trainer di 

rects his efforts to treating both the body and the mind. 
He recognizes the important role the mind plays in over 
coming an injury or illness. By maintaining a positive at 
titude, improving the athlete's self-esteem and using 
positive encouragement, the trainer acquires an edge in 
the battle against athletic injuries. This, combined with 
sound physiological treatment techniques, is a winning 
combination in developing a healthier, more successful 
team. Neil Eskelin sums it up by saying "The real miracle 
of positive living is that it affects everything you do. In 
fact, it even changes the atmosphere. You can walk into a 
room and people will instantly notice there is something 
special about you." (3) It is this special something that, 
when all else is equal, will help the positive athlete and 
trainer come out on top.
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Flexibility Exercise Re-Examined
Paul R. Surburg, PhD

F or many years the property or physical charac 
teristic of flexibility was regarded in terms of 

stretching exercises for certain athletes. The stereotype 
stretching exercise was performed by the hurdler 
working on adductor and hamstring muscles by bobbing 
and reaching for his toes. Over the last decade numerous 
changes have occurred in developing and utilizing 
flexibility.

Articles by sports medicine personnel such as Nicholas 
(22) have had an impact upon the sports scene. While not 
all sports medicine personnel agree with Nicholas' (22) 
screening procedures for determining flexible and tight 
athletes, his procedure is an attempt to assess flexibility 
or the lack of this attribute. Certain professional teams 
such as the Dallas Cowboys, Washington Redskins, and 
Los Angeles Dodgers have helped to promulgate the value 
of flexibility exercises concerning prevention of injuries 
and efficiency of movement.

In light of recent research and current practices in the 
area of sports medicine, a re-examination of flexibility 
exercises seems appropriate. This article will delve into 
the physiological and psychosomatic aspects of flexibility 
exercises and into the use of these exercises in the sports 
medicine and athletic settings. Attention will be directed 
also toward an expanded interpretation of flexibility.

Flexibility may be thought of as a continuum. At one 
end of this continuum is no flexibility or movement; the 
condition of ankylosis aptly illustrates the end of the con 
tinuum. The other end of the continuum is extreme 
flexibility or instability; subluxation or dislocation are ap 
propriate terms for conditions at this end.

Between these two extremes lies an optimal level of 
flexibility that allows efficient execution of movement (6) 
and a diminution of certain types of injuries. The at 
tainment of this level is usually the goal of a conditioning 
program.

Following certain injuries, the attainment of normal 
range of motion (ROM) is the first step toward the 
development of this optimal level of flexibility. A person 
could apply the definition of flexibility to ROM; ROM is 
"able to bend without breaking, not stiff or rigid, easily
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bent" within a normal arc of movement. Thus, ROM exer 
cises are found on the flexibility continuum between no 
motion and optimal flexibility. Range of motion exercises 
on this continuum are used most often in a rehabilitation 
regimen.

Certain techniques that will be alluded to in this paper 
may function as ROM exercises or in the narrow sense 
flexibility exercises. The determinant of function is 
primarily the current status of the athlete.

Model of Flexibility Development
In order to attain the desired property of flexibility, an 

understanding concerning the physiological mechanisms 
operant in establishing flexibility is appropriate. An in 
teresting model concerning flexibility development has 
been postulated by Hartley-O'Brien (9). Increase in 
flexibility and/or ROM may be attained through two ap 
proaches: (1) Decreasing resistance of target muscle 
groups and (2) Increasing strength of opposing muscles. 
For instance, the target muscle group would be the ham 
strings and the opposing muscle group would be the hip 
flexors.

Decreasing resistance of a target muscle group may be 
accomplished by lengthening connective tissue or relaxing 
the myotatic reflex. Hartley-O'Brien (9) contends that the 
lengthening of connective tissue may be accomplished by 
contracting target muscles while under stretch or by 
using a prolonged stretch technique. According to Sapega 
et al. (26) the lengthening or elongation of connective 
tissue is the result of the viscoelastic property of 
collagenous tissue. Viscous property connotes permanent 
deformation; elastic property signifies an ability to 
resume an original condition or position.

Part of Hartley-O'Brien's (9) model is the relaxation of 
the myotatic reflex through the use of reciprocal 
inhibition, accommodation and fatigue. The use of heat 
and cold to affect this reflex are other options found in this 
model.

Inverse stretch response, while not found in the Hart 
ley-O'Brien (9) model, is a mechanism which may affect 
the target muscle group and the relaxation of the myotatic 
reflex. Beaulieu (1) postulates that the Golgi tendon organ 
"prevents overstressing the muscle tissue caused by too 
much tension from active contraction or overstretching." 
He contends "when sufficient force is achieved to reach 
the threshold of the tendon organ, the inverse stretch 
reflex will inhibit the muscle under stretch in an attempt 
to relax the muscle tension."

Hartley-O'Brien (9) contends that certain techniques or 
courses of action are psychological in nature. Courses of 
action in this model may be more appropriately referred 
to as psychosomatic techniques. Flexibility techniques 
that incorporate mind set-gamma and/or spindle bias, 
facets of relaxation training, and biofeedback training 
would fall in this category (9, 7, 5).

Spindle bias results from diminution of gamma 
motorneuron discharge with ultimate decreases in the 
alpha motorneuron and extrafusal muscle fiber activity
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of the target muscle group. This bias may be more 
physiologically oriented than based upon a psychosomatic 
component. Halkovich (8) noted that light touch initially 
effects more readily gamma motorneurons than alpha 
motorneurons; after two seconds the gamma activity 
decreases below resting rates. No muscle contraction was 
involved with this decrease in activity which appears to 
be a neurological adaptation. This type of adaptation may 
have implications concerning hand contact during ROM 
exercises and the use of cryostretch (8).

According to the Hartley-O'Brien (9) model, the 
corollary to decreasing resistance of target muscle groups 
is increasing strength of opposing of antagonistic muscle 
groups. Isometric, isokinetic, concentric-isotonic and ec- 
centric-isotonic regimes may be used for strength in 
crements. Facilitation techniques are included in this 
model for increasing strength of opposing muscle groups.

While certain proprioceptive neuromuscular facilitation 
(PNF) techniques may produce an increase in strength of 
opposing muscles, other PNF techniques affect the target 
muscle groups (14). Work by Markos (17) has indicated a 
greater sphere of influence for PNF techniques than 
strength increments of opposing muscle groups. This 
researcher reported a bilateral transfer effect of ham 
string flexibility when a PNF technique was used on the 
lower extremity. This transfer effect gives credence to 
the motor learning-integration aspect of flexibility 
development. The paradigm that portrays flexibility as 
exclusively the lengthening of connective tissue or the 
strength development of opposing muscle groups is only a 
partial model; the neurointegration component should not 
be neglected.

Trilogy of Exercises
Flexibility/or ROM exercises may be classified into 

three basic types: passive, active, or a combination of ac 
tive and passive movements. Included in the passive 
category is guiding of a body part through a ROM with or 
without a prolonged stretch at the end of the movement. 
An extremity is lifted by a trainer through a range of 
motion until resistance is perceived; this position is held 
or additional pressure is applied for a brief period of time. 
These positions are established at or below the pain 
threshold; subsequently, the extremity is returned 
passively to the original position. There are several 
variations of this basic static stretch exercise such as the 
use of relaxation or mind-set techniques by the athlete as 
resistance is felt.

Sapega et al. (26) recommended contrast temperature 
treatments in conjunction with the stretched position. 
Heat is applied to the target muscle group while a traction 
system applies low to moderate tension to the stretched 
position. Before the tension is eliminated cold is applied to 
the elongated muscles.

Active range of motion involves the athlete slowly 
moving an extremity or body part in a desired direction 
until resistance precludes further movement. At this 
point the athlete may hold this position for a brief period 
of time and then return the body part to the starting 
position. A variation of this technique is to move the body 
part several consecutive times through a desired ROM 
and then hold the body part in the stretched position on 
the fifth execution. This position is held for six seconds 
and then returned to the original position.

Active range of motion exercises may be combined with 
isometric or isotonic contractions. The use of muscle con 
tractions and flexibility exercises fall within the domain of 
PNF or neuromuscular facilitation (NF) exercises (14, 28). 
The athlete moves the extremity or body part until the 
stretched or elongated position is established; at this 
point the trainer applies appropriate resistance for an

isometric or isotonic contraction of the target muscle 
group.

The combination approach is an amalgamation of active 
and passive exercises and contains many elements of PNF 
and NF approaches. An athlete's extremity is passively 
moved through a range of motion until movement is 
restricted; then, the trainer changes hand positions and 
applies appropriate resistance for an isometric or isotonic 
contraction of the target group. This technique, par 
ticularly if done in diagonal movement patterns, would be 
categorized as a PNF or NF technique. If the trainer 
allows only rotation to occur with the isotonic contraction, 
this technique follows very closely the Knott and Voss ap 
proach to PNF (14). When this procedure is executed with 
an isometric contraction, it is designated as "hold-relax". 
The use of an isotonic contraction is designated as "con 
tract-relax".

Another PNF technique used to establish ROM or 
flexibility is rhythmic stabilization. This technique 
involves alternate isometric contractions of the target and 
antagonistic muscle groups (14, 28). This technique is 
advocated by Calliet (3, 4) for increasing shoulder and 
neck ROM. The alternate isometric contractions are 
executed in cardinal planes and a traction effect is applied 
to the arm or neck.

Efficacy of Flexibility Techniques
Research comparing some of the aforementioned 

techniques does not reflect a clear picture concerning the 
superiority of a specific method. While this paper is not in 
tended to be an exhaustive review of related literature, 
certain studies have been selected to illustrate various 
aspects and trends in the literature. Hartley-O'Brien (9), 
reported no significant differences among passive and ac 
tive flexibility exercises with or without PNF com 
ponents. A study by Medeiros et al. (19) reported no dif 
ferences in flexibility increments between an NF 
technique and an elongated stretch approach. Moore and 
Hutton (20) reported that a modified PNF technique 
produced the greatest increments in hip flexion; no 
significant differences were found among PNF techniques 
and an elongated stretch technique. A surprising finding 
of the Moore and Hutton (20) study was that the modified 
PNF technique elicited the greatest hamstring elec- 
tromyographic activity.

It should be noted that in the Hartley-O'Brien (9) study 
the control group registered gains in ROM. This increase 
was attributed to subject involvement in physical 
education classes during the experimental period; such an 
involvement could confound the results of this study. A 
procedure in the Medeiros et al. (19) study may in part ex 
plain the ineptness of the PNF approach. All measure 
ments and exercises were done in the sagittal plane; 
PNF exercises are executed normally in diagonal, spiral 
patterns. In the Moore and Hutton (20) study, female 
gymnasts were selected specifically as subjects to mini 
mize learning effects; there may have been a confound 
ing of other variables such as previous experience with 
flexibility programs. While the subjects were counter 
balanced in the testing protocol, there still was a 
possibility of an asymmetrical transfer effect (21).

Several studies have shown the efficiency of PNF 
techniques for increasing ROM. Holt et al. (10) and 
Tanigawa (29) demonstrated the superiority of the hold- 
relax technique over the elongated stretch approach. 
The superiority of the contract-relax and hold-relax 
techniques over an active ROM exercise was demon 
strated by Markos (17). A transfer effect was reported in 
this study; contract-relax technique increased hamstring 
flexibility for the exercised limb and for the contralateral 
limb.

38 Athletic Training • Spring 1983



Variations of Flexibility Exercises
While the PNF research expands the options for 

flexibility development, the elongation of connective 
tissues is an important component in establishing 
flexibility. Jackman (11) and Becker (2) have investigated 
the interrelationship between elongation of tissue and in 
crements in ROM. Based upon clinical studies, Kottke et 
al. (15) recommended the use of moderate tension during 
prolonged stretching of muscle and joint tissues. Sapega 
et al. (26) contends that heat should be applied during 
periods of low intensity stretching followed by cooling of 
the target area before tension is released.

Exclusive use of cold in the form of fluori-methane 
spray was used by Halkovich et al. (8) to compare 
elongated stretch exercises with cold to a control group 
receiving exclusively elongated stretch exercises. The 
group receiving the spray showed a greater increment in 
hip flexion than did the control group. Halkovich et al. (8) 
contended that the role of the spray for increasing ROM 
was not the result of cutaneous cooling but the tactile 
stimulation of the jet stream striking the skin. A spindle 
bias may have been created which allowed greater passive 
stretch of the hamstrings.

There is not complete agreement among trainers and 
researchers concerning the use of cold or heat with 
flexibility and/or ROM type exercises. Knight (13) recom 
mends the use of cryostretch for relief of spasm and con 
comitant increases in ROM. Cryostretch is the combined 
used of cold and the PNF technique of hold-relax. 
Halkovich et al. (8) have demonstrated that the use of 
fluori-methane spray and passive stretch was superior to 
passive stretch with tissue of normal temperature.

Rehabilitation Considerations
Flexibility exercises have assumed three roles in sports 

medicine: facilitating the rehabilitation process (3), pre 
venting injury or re-injury (23), and providing a warm- 
up regimen (28). A role of flexibility or ROM exercises in 
rehabilitation regimens has been to establish full range of 
joint motion before proceeding to resistive exercises. The 
establishment of full range of motion has been replaced in 
certain rehabilitative protocols by condition specific range 
of motion programs and functional development of 
movement.

Knee rehabilitation programs for such conditions as 
patella chondromalacia (12) and posterolateral in 
stabilities of the knee (16) are examples of limited arc 
programs. Patellofemoral programs emphasize 0 to 25 
degrees of knee flexion-extension in order to reduce the 
compression force of the patella upon the femur (25, 12). 
While reduction of compression force is of primary con 
cern during the resistance phase of a rehabilitation 
program, limitation of motion has carried over into the 
ROM phase. Initial establishment of full movement by 
static stretch exercises has been replaced by progressive 
resistance exercises at or near terminal extension, 
followed by concomitant increases in strength of the 
quadriceps femoris and in ROM of the knee. Increases in 
the latter factor are obtained by such functional activities 
as assisted and unassisted walking, progressive aquatic 
activities, bicycle ergometer work, distance walking and 
jogging (25).

Terminal extension exercises in certain anterior 
cruciate programs are contraindicated by some sports 
medicine personnel. The final degrees of extension are 
eliminated from or regulated in specific ROM exercises or 
functional exercises such as bicycle ergometer work (25, 
18). This may be accomplished by adjusting the bicycle 
seat height; the amount of terminal extension on the down 
phase of the peddling motion is regulated by this equip 
ment adjustment.

Prescribed motions are emphasized with ROM exer 
cises for certain conditions. Calliet recommends the 
establishment of abduction and external rotation of the 
glenohumeral joint for calcific tendonitis and bursitis (3) ; 
Rhythmic stabilization with a traction effect is recom 
mended by Calliet to improve shoulder abduction.

Sapega et al. (26) have developed a model concerning 
minimal or maximal structural weakening. In situations 
where unwanted connective tissue such as adhesions 
should be eliminated, high intensity forces in conjunction 
with depressed temperatures are recommended.

While Sapega et al. (26) recommended a prolonged, low 
intensity force with tissue evaluation for increasing ROM, 
Ostrom (24) contended that an intermittent or oscillating 
type of stretching force may help reduce the crescendo- 
pain effect. A diminution in pain perception is a valuable 
asset for increasing ROM.

Warmup and Flexibility
In a study conducted by Surburg (28) trainers indicated 

that neuromuscular facilitation exercises were used to 
prevent injury and as warmup exercises. The hold-relax 
technique was used most often by trainers in the 
rehabilitation, prevention, and warmup context.

In the latter context, Sapega et al. (26) recommended 
five minutes of light, progressive exercise before stretch 
ing exercises are included in the warmup regimen. This 
recommendation is consistent with their model for 
minimal structural weakening. An additional suggestion 
made by these authors is to repeat the stretching phase 
after the major part of the practice or workout was com 
pleted.

A practice that has been instituted by trainers and 
coaches is to have athletes work with peers concerning 
the development of flexibility. The partner approach is a 
viable means for reducing the involvement of the trainer 
in this phase of a conditioning program but there are 
inherent problems with the partner method. The principle 
danger is that the athlete will not execute correctly or 
consistently the correct protocols. Ignorance and lack of 
attention to task are major contributors to possible 
problems. Beaulieu (1) has cautioned individuals con 
cerning the use of contract-relax technique. His ap 
prehension is based upon the research of Moore and Hut- 
ton (20) and the fact that this technique is often done as a 
partner exercise. With regard to the latter reason, he 
believes contract-relax if done incorrectly can cause in 
jury; any stretching exercise if done incorrectly can cause 
harm.

Research by Moore and Hutton (20) has been discussed 
in an early section. These authors recommend a contract- 
relax technique when persons are well-motivated and 
properly instructed in this technique. They do state that 
for the novice and more comfort oriented person the 
elongated stretch method is the more desirable technique.

Summary
In conclusion, athletic trainers have a variety of 

techniques which may be used to increase the property of 
flexibility. The Hartley-O'Brien (9) model illustrated a 
dichotomous approach for developing flexibility. 
Techniques may be applied to the target muscle group 
and/or the antagonistic muscle group. Range of motion 
exercises are part of the flexibility continuum and serve 
as the precursor for flexibility exercises, per se. 
Flexibility exercises in the generic sense encompass 
rehabilitation, training and prevention of injuries. In all 
these phases, recent practices and research illustrate the 
need to re-examine the method and mode of using 
flexibility exercises.
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Introduction

T he lateral aspect of the knee presents a difficult 
challenge in diagnosis largely due to the anatomic 

proximity and confluence of the involved structures. 
Therefore, a thorough knowledge of the anatomy of this 
region is a prerequisite for those who must unravel its 
mysteries.

Skeletal Anatomy
The lateral femoral condyle leaves the femoral shaft at 

less of an angle than its mate and is wider in breadth with 
a larger articular surface. This accounts for its greater ex 
cursion with knee motion. The lateral tibial plateau is con 
cave in the frontal plane but convex when viewed in the 
sagittal plane. This creates an incongruity in joint sur 
faces which is partially remedied by the interposition of 
the lateral meniscus.

Lateral Meniscus
The lateral meniscus is a wide, nearly circular struc 

ture, triangular in cross section which occupies a large 
portion of the surface of the lateral tibial plateau. The an 
terior cornu or horn is inserted into the tibia and sends 
discrete fibrous prolongations to the base of the anterior 
cruciate ligament. It is joined to the anterior horn of the 
medial meniscus by a second fibrous structure, the trans 
verse ligament. The anterior horn is tethered to the 
patella by the meniscopatellar ligament. The periphery of 
the meniscus is secured by the coronary ligament, a 
fibrous extension of the joint capsule which yields in the 
mid portion of the meniscus to the popliteus hiatus 
creating the only area of discontinuity in its peripheral 
fixation. The hiatus is occupied by the tendon of the

Dr. DiStefano is an Associate Clinical Professor of Orthopaedic 
Surgery, Hospital of the University of Pennsylvania. He also 
serves as team physician for the Philadelphia Eagles professional 
football team. Address correspondence to: 15 Industrial Blvd., 
Paoli, PA 19301.

popliteus muscle enroute to its insertion into the lateral 
femoral condyle. Near the joint level the muscle sends a 
short flat tendon to insert onto the posterior aspect of the 
lateral meniscus. The posterior horn of the meniscus is at 
tached to the intercondylar eminence of the tibia. In its 
posterior aspect the lateral meniscus may be further an 
chored by one or rarely both of the meniscofemoral 
ligaments which are known by their location relative to 
the posterior meniscofemoral ligament of Wrisberg. Ac 
tual statistics vary among examiners but, in general, the 
knees of approximately 70% of the population contain one 
of these ligaments while only a small percentage will have 
both. The ligaments extend from the posterior horn of the 
lateral meniscus to the lateral aspect of the medial femoral 
condyle. (Figs. 1,2,3,4)

Mobility of the Lateral Meniscus
Mobility of the lateral meniscus results from its being 

pushed or pulled as the knee moves. As the knee joint 
moves into extension the lateral femoral condyle "pushes" 
the meniscus anteriorly causing a distortion of the 
meniscus as it moves about the fixed points of its anterior 
and posterior horns. During knee flexion, with the knee 
fixed, the posterior horn of the lateral meniscus is pulled 
medially and anteriorly by the meniscofemoral ligament 
increasing the congruity of this portion of the joint. Con 
comitant contraction of the tibial meniscal portion of the 
popliteus muscle pulls the posterior horn posteriorly 
preventing it from being crushed by the lateral femoral 
condyle.

Ligamentous Support of the Lateral Side of the Knee

The Fibular Collateral Ligament
The fibular collateral ligament is actually comprised of 

superficial and deep portions. The deep portion of the 
ligament, sometimes known as the short external lateral 
ligament, is actually a thickening in the fibrous capsule. 
The superficial portion of the fibular collateral ligament is 
a prominent cord-like structure which is secured
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proximally to the lateral femoral condyle in continuity 
with its deep member. It is free of the joint capsule and in 
serts into the proximal aspect of the fibula. It is separated 
from the periphery of the lateral meniscus by the 
popliteus tendon and its synovial sheath. (Fig. 5) In its 
distal fourth it is surrounded by the middle layer of the 
biceps femoris tendon which gains a fibrous attachment 
over the ligament's posterior aspect.

Function of the Fibular Collateral Ligament
The fibular collateral ligament is taut with the knee in 

hyperextension and extension and appears to be the 
primary restraint resisting abnormal varus stress be 
tween full extension and 30°. The ligament undergoes 
significant relaxation beyond this point to render it inef 
fective in resisting varus stress. (Fig. 6) The ligament also 
has no significant function as a rotational stabilizer of the 
knee joint.

Iliotibial Band
The iliotibial band represents the distal lateral extent 

of the fascia lata; it is attached to the lateral supracon- 
dylar tubercle of the femur via its connection with the 
lateral intermuscular septum of the thigh and appears as a 
dense ligament extending to the tubercle of Gerdy. It acts 
as a static stabilizer of the knee and is not under the in

fluence of the active contraction of the gluteus maximus 
or tensor fascia lata muscles. (Fig. 7)

Musculature of the Lateral Side of the Knee

Biceps Femoris
The common biceps tendon, formed by the union of the 

short and long heads, splits into three layers (the super 
ficial, medial and deep) before reaching its final 
destination on the head of the fibula. (Fig. 7) Two to three 
inches above the joint line the biceps forms an expansive 
fibrous attachment to the iliotibial tract. With contraction 
of the biceps this attachment serves to pull the iliotibial 
tract posteriorly and perhaps functions to keep it taut in 
various degrees of flexion.

The biceps femoris flexes the knee joint, an 
tagonistically controls extension, and externally rotates 
the tibia on the femur. The biceps works synergistically 
with the anterior cruciate ligament to resist abnormal an 
terior displacement of the tibia on the femur.

Popliteus Muscle
The muscle fibers of the popliteus arise from the 

posterior-superior tibia and travel superiorly and 
laterally to insert on the lateral wall of the lateral femoral 
condyle. In its superior ascent the tendon formed by the

Figure 1. Superior surface of tibia. L: lateral meniscus; M: medial 
meniscus; MC: medial capsular ligament; A: anterior cruciate 
ligament; P: posterior cruciate ligament; H: ligament of Hum 
phrey; W: ligament of Wrisberg; POP: popliteus tendon; PL: 
popliteus insertion into lateral meniscus; T: transverse ligament.

Figure 3. Posterior Aspect of the Knee. A: Anterior cruciate 
ligament; P: posterior cruciate ligament; H: ligament of Hum 
phrey; W: ligament of Wrisberg.

Figure 2. MP: meniscopatellar ligament.
Figure 4. Superior surface of tibia. PH: popliteal hiatus; POP: 
popliteus.
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lateral portion of the muscle belly becomes intra-articular 
by passing beneath the arcuate ligament of the lateral cap 
sule of the knee joint. As the tendon enters the joint it 
passes through the popliteal hiatus and insinuates itself 
between the lateral meniscus and fibular collateral 
ligament. From the medial side of the muscle belly a short 
flat tendon is formed which inserts into the posterior con 
vexity of the lateral meniscus. (Figs. 1, 4, 5, 7, 8) The 
popliteus muscle is active at the onset of knee flexion 
when it unlocks the joint and medially rotates the tibia 
relative to the femur. Its effect on knee flexion is 
negligible. A contraction of the muscle simultaneously 
retracts the lateral meniscus posteriorly away from the 
advancing lateral femoral condyle. The popliteus aug 
ments the function of the posterior cruciate ligament 
and antagonizes the anterior cruciate ligament by tend 
ing to pull the tibia anteriorly on the femur.

FCL

POP

Figure 5. Lateral aspect of knee. FCL: Fibular collateral ligament; 
POP: popliteus tendon.

Athletic Injuries Affecting the Lateral Side of the Knee

1. Meniscus Injury
Refinements in arthrographic techniques and in 

creasing use of diagnostic arthroscopy have uncovered an 
increased frequency of injury to the lateral meniscus. The 
lateral meniscus is commonly injured in conjunction with 
the anterior cruciate ligament in which case the protean 
manifestations of the latter often obscure meniscal 
derangement. All torsional weight bearing injuries 
resulting in anterior cruciate ligament rupture should 
raise a high index of suspicion for concomitant injury to 
the lateral meniscus. Tears of the lateral meniscus oc 
curring with cruciate ligament injury are usually found in 
the posterior aspect of the meniscus and are best 
diagnosed by arthroscopy. Tears located at the periphery 
of the meniscus may be sutured (meniscoplasty, 
meniscorrhesis) while most tears involving the more 
mesial segments of the meniscus lend themselves to low- 
morbidity partial meniscectomy. Total meniscectomy

o p-

Figure 7. Lateral aspect of knee. IT: iliotibial band; PT: popliteus 
tendon; POP: popliteus muscle; F: fibular collateral ligament; BF: 
biceps femoris.

Figure 6. Lateral aspect of knee, left: fibular collateral ligament 
taut with knee in extension; right: fibular collateral ligament 
slackens rapidly with knee flexion.

Figure 8. Posterior aspect proximal tibia with femur removed, a: 
anterior cruciate ligament; p: posterior cruciate ligament; w: 
ligament of Wrisberg; POP: popliteus muscle; SM: semimem- 
branosus muscle; F: fibula; f: fibular collateral ligament.
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should be avoided if at all possible. It must be borne in 
mind when evaluating the athlete with lateral knee pain 
that posterior tears of the medial meniscus may give 
lateral joint reference. Also, the joint should be inspected 
with the limb in flexion and extension to uncover cysts of 
the lateral meniscus.

2. Post Meniscectomy Knee Pain
The menisci play an important role in shock absorption 

and load transmission across the knee joint. Accordingly, 
meniscectomy results in increased joint forces and wear, 
eventually manifested clinically as pain over the lateral 
aspect of the joint. Such discomfort is usually proportional 
to activity and in its earliest manifestation presents as low 
grade aching following physical exertion. Joint effusion 
and immobility stiffness (gelling phenomena) may also be 
present. Xrays may show post meniscectomy changes of 
degenerative arthrosis as described by Fairbank in the 
lateral tibiofemoral joint. (Fig. 9) Artificial playing sur 
faces appear to be especially troublesome to these 
athletes insofar as activity pain and joint effusion are con 
cerned.

3. Osteochondritis Dissecans
Osteochondritis dissecans is a lesion affecting the 

femoral condyles with a peak incidence in the adolescent 
decade. Etiologic factors include trauma, bone ischemia, 
epiphyseal growth variant and heredity. The lesion often 
occurs in individuals who are physically active. In the 
juvenile group the incidence of bilaterality is 25-30%. The 
presenting complaint is usually intermittent and non 
specific knee pain related to activity. Physical 
examination may reveal an antalgic gait, joint effusion 
with restricted motion and localized tenderness over the 
site of the lesion. This is best elicited by palpating the in 
volved femoral condyle with the knee acutely flexed. 
Quadriceps atrophy is common in chronic cases. In the 
older patient, late adolescence or early adulthood, the 
symptoms may include joint locking or giving away due to 
loose bodies caused by detachment of the Osteochondritis 
fragment from the femoral condyle.

Xray examination shows a circumscribed area of bone 
separated from the parent femoral condyle by a 
radiolucent line. Classically, the lesion is found on the 
lateral aspect of the medial femoral condyle but in 15% of 
cases the lateral femoral condyle is involved. (Fig. 10)

4. Osteochondral Fracture
Osteochondral fractures about the knee may involve the 

femoral condyles or the patella as a result of a direct blow 
or twisting injury. They often present as an acute internal 
derangement with an "audible pop," bloody effusion, and 
loss of knee extension. Thus the presenting symptoms and 
signs may strongly resemble an anterior cruciate 
ligament injury. Adolescents are decidedly more at risk 
with respect to Osteochondral fractures than adults.

A. Lateral Femoral Condyle
Osteochondral fracture of the lateral femoral con 
dyle may result from the direct application of an ex 
ternal force (kick) or from a non-contact torsional 
weight bearing injury. Fractures of the lateral

Figure 10. Large osteochondritic fragment detached from femoral 
condyle.

Figure 9. Post-meniscectomy Fairbank changes of degenerative 
arthrosis, here shown in the medial joint: joint space narrowing, 
flattening of femoral condyle with hypertrophic periarticular new 
bone, subchondral sclerosis and squaring of tibial margin.

1 4 L

Figure 11. Proximal tibiofibular joint: subluxations and 
dislocations.
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femoral condyle may also occur as a result of lateral 
dislocation of the patella.

B. Patellar Osteochondral Fractures
Osteochondral fractures of the patella may occur as 
a result of shearing forces produced either at the 
time of lateral dislocation or reduction and usually 
involve the inferomedial aspect of the patella.

5. Injuries to the Proximal Tibiofibular Joint
Disruptive injuries to the proximal tibiofibular joint are 

often initially overlooked as a result of acute trauma. 
There are four basic types   subluxations and dis 
locations, the latter of which may be classified as an- 
terolateral, posteromedial or superior. The anatomic

orientation of the proximal tibiofibular joint is found to be 
either oblique or horizontal. The majority of subluxations 
and dislocations occur in joints which are obliquely orient 
ed since this type of joint is less able to rotate in order to 
accommodate torsional stress. (Figs. 11,12)

A. Subluxation
Subluxation of the proximal tibiofibular joint is 
diagnosed when displacement occurs without frank 
dislocation. Pain along the lateral side of the knee 
and lower leg is a common symptom. Tenderness 
can be elicited by applying direct pressure over the 
fibular head.

B.

Figure 12. Orientation of proximal tibiofibular joint. D.

Anterolateral Dislocation
Most anterolateral dislocations occur during athletic 
activity usually as a result of the following 
mechanisms: (1) Sudden inversion and plantar 
flexion of the foot, (2) Simultaneous knee flexion, (3) 
Concomitant twisting of the body.
Most often there is pain and tenderness along the 
proximal fibula. However, the major symptoms may 
be in the lateral popliteus fossa along the course of 
the stretched biceps femoris tendon. Transient 
paresthesias along the distribution of the common 
peroneal nerve may occur; motor palsy with foot- 
drop is rarely encountered.
Posteromedial Dislocation
This injury usually results from a posteriorly direct 
ed severe blow to the flexed knee. The fibular head 
is driven posteriorly and medially disrupting the 
capsular ligaments of the proximal tibiofibular joint 
and fibular collateral ligament. The biceps femoris 
will then serve to draw the proximal fibula 
posteriorly and medially. This injury may result 
from car bumpers and is also known as "horseback 
riders knee" since the equestrian may fall victim to 
a post, tree or narrow gate. The common peroneal 
nerve is more at risk in this injury.
Superior Dislocation
This type of dislocation is produced by a severe

Figure 13. PT: area of point tenderness in patient suffering with 
popliteus tendinitis.

Figure 14. Lateral aspect of the lower extremity. Striped area 
denotes site of pain caused by iliotibial band friction syndrome.
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force directed upward through the ankle and is 
usually associated with fractures of the tibial shaft. 
These fractures often demand primary attention 
and may divert suspicion from the proximal 
tibiofibular joint. It is most commonly seen as a 
result of a fall from a height resulting from 
parachute, hang gliding and sky diving mishaps.

6. PopliteusTendinitis
This cause of lateral knee pain is thought to be related 

to hyperpronation and running downhill. It is seen in run 
ners who run on a banked surface which increases the 
pronation of the foot on the higher part of the slope. Since 
the popliteus acts to prevent the femur from moving for 
ward on the tibial plateau during midstance, running 
downhill puts an excessive strain on the tendon. The pain 
of popliteus tendinitis is usually found over the proximal 
portion of the tendon immediately anterior to the fibular 
collateral ligament. Physical examination reveals point 
tenderness at this location and serves to differentiate the 
injury from iliotibial band friction syndrome and af 
flictions of the lateral meniscus. The examination is con 
ducted with the patient supine and the affected knee 
flexed at least 90° with the hip flexed, abducted and ex 
ternally rotated. The foot is then placed on the knee of the 
other leg. This maneuver alone, without palpation, often 
elicits pain over the lateral aspect of the knee in these 
athletes. (Fig. 13)

7. Iliotibial Band Friction Syndrome
As the knee flexes and extends during running the 

iliotibial band repeatedly rubs over the lateral femoral 
condyle, which may cause an inflammatory response. The 
resulting lateral knee pain is not as localized as that 
caused by popliteus tendinitis (Fig. 14). Tibia vara 
(bow legs) and hyperpronated feet are commonly 

associated.
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CEU Credit Quiz
The Lateral Aspect of the Knee Joint

Vincent J. DiStefano, MD 
Edited by: Don Kaverman^ ATC

AS an organization accredited for continuing medical education, 
the Hahnemann Medical College and Hospital certifies that this 
continuing education offering meets the criteria for .3 hours of 
pi-escribed CEU credit in the program of the National Athletic 
Trainers' Association, provided the test is used and completed as 
designed.

To participate in this program, read the material carefully arid 
answer the questions in the test. Mark the answers you select by 
placing an X in the proper square. Then tear out the test sheet, fill

in your name, address and other information, and mail with $12 for 
processing to: School of Continuing Education, Hahnemann 
Medical College, 230 N. Broad St., Philadelphia, PA 19102.

The NATA National Office will be notified of all members with 
passing scores of over 70%. CEU credit will be issued to each 
member's record at that time. All participants in this effort can ex 
pect to receive notification from the National Office if CEU credit 
has been earned. Participation is confidential.

Questions

1; Which of the following statements is/are true of the ^. ^ g g 
lateral meniscus? ^' ^ g'
1. it occupies a large portion of the surface of the c ; 2, 4 

lateral tibial plateau d. 4 only 
2, the posterior horn of the meniscus is attached to e. 1*2,3,4 

the intercondylar eminence of the tibia 
3. the periphery of the meniscus is secured by the 

coronary ligament 
4. mobility of the lateral meniscus results from its 

being pushed or pulled as the knee moves

2. Which of the following statements is/are true of the 
fibular collateral ligament?
a. it appears to be the primary restraint resisting ab 

normal varus stress between full extension and 
30°. 

b. it is the major rotational stabilizer of the knee joint 
c. both a and b above 
d. none of the above

3. Which of the following muscles works synergistically a. biceps femoris 
with the anterior cruciate ligament? b. popliteus 

c. both a and b above 
d. none of the above

4. Which of the following statements is/are true of the a. 1, 2, 3 
popliteus muscle? b. 1, 3 
1. it antagonistically controls extension of the knee c - 2,4 
2. it is active at the onset of knee flexion when it d- 4 only 

unlocks the joint e - 1.2,3,4 
3. it externally rotates the tibia on the femur 
4. it augments the function of the posterior cruciate 

ligament

5. The lateral meniscus is commonly injured in con- a. fibular collateral ligament 
junction with the b. iliotibial band 

c. posterior cruciate ligament 
d. anterior cruciate ligament

6. Does the type of surface an athlete plays on appear to a. Yes 
influence the problems associated with post- b. No 
meniscectomy knee pain?

a b c d e

For credit, form must reach Hahneman Medical College by July 15,1983. (Make copies of this page.)
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7. Which of the following statements is/are true of a. 1,2,3 
osteochondritis dissecans? b. 1,3

1. this most commonly occurs during adolescence C- ^' "* 
2. bone ischemia is an etiologic factor in this disease "  "* on^ 
3. joint effusion with restricted motion of the joint e< 1-2,3,4 

may be present 
4. juvenile patients with osteochondritis dissecans 

generally have this problem bilaterally

8. The presenting signs and symptoms of an osteochon- a. True 
dral fracture may resemble a lateral meniscus injury. b. False

9. Lateral dislocation of the patella may result in an a lateral femoral condyle 
osteochondral fracture of the ^ natella 

c. a and b above 
d. none of the above

10. Which of the following statements is/are true of an- a. 1, 2, 3 
terolateral dislocations of the proximal tibiofibular b. 1, 3 
joint? c. 2, 4

1. these injuries usually occur during athletic ac- "  ^ onv 
tivity e - 1-2,3,4 

2. most often there is pain and tenderness along the 
proximal fibula 

3. transient paresthesias along the distribution of the 
common peroneal nerve may occur 

4. motor palsy with footdrop is rarely encountered

11. Which of the following types of dislocations of the a. posteromedial 
proximal tibiofibular joint is produced by a severe b. superior 
force directed upward through the ankle? c. both a and b above 

d. none of the above

12. Which of the following statements is/are true of a. 1, 2, 3 
popliteus tendinitis? b. 1, 3

1. this most commonly occurs in basketball players c- 2,4 
2. physical examination reveals point tenderness "  ^ onv 

over the proximal portion of the tendon im- e - -* ' ^> "» ^ 
mediately anterior to the fibular collateral 
ligament 

3. individuals with tibia vara are at risk for the 
development of this problem 

4. in examining for this problem the patient should be 
supine with the affected knee flexed at least 90° 
with the hip flexed, abducted and externally 
rotated

a b c d e
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A Tip From the Field

Pre-Planning for a 
Large Multi-Sport Event

Linda Arnold, ATC

The staging of a large multi-sport event can be a very 
challenging and rewarding experience. It can also be a 
total disaster in regard to safety service, if many hours 
are not spent in pre-planning for the event. The 
magnitude of such an event makes it impossible to 
organize its coverage at the last minute, and it cannot be 
run poorly.

The 1982 AAU National Jr. Olympics was held at Mem 
phis State University August 3-8. The writer served as 
the safety supervisor.

Following is a short summary of details which must be 
planned months in advance, in addition to all the planning 
an athletic trainer normally does for a large event. This 
six day event included 3,000 athletes who participated in 
13 sports. These guidelines will hopefully provide a 
general checklist for those who plan to host such events in 
the future.

1. Contact any person who has hosted the event in the 
past. Their recommendations and knowledge of 
problem areas will be very beneficial. Each site will 
have to be evaluated and realistically planned for ac 
cording to facilities, community involvement, safety 
staff, etc.

2. Secure a safety staff which includes, at a minimum, 
certified athletic trainers, student trainers, physi 
cians, ambulance personnel, Red Cross volunteers, 
and students to serve as runners.

3. Organize a work schedule of when each staff member 
can and cannot work. Obtain phone numbers of where 
each person can be reached when they are not on 
duty. Due to daily changes in the schedule of events, 
the staff schedule constantly changes as well.

4. Contact all local medical facilities of the upcoming 
event. If the participants are minors, it is necessary 
to decide beforehand the procedure for getting paren 
tal consent for treatment.

5. Make a list of every possible phone number that 
might be needed during the event. Encourage the 
staff to keep the list with them at all times. There is 
no time to search for phone numbers during an event 
this large.

6. Secure maps of the city and pamphlets from local 
clinics and hospitals to aid in directing people from 
out of town to the medical facilities.

7. Estimate well in advance the number of cups, coolers,

Ms. Arnold is a certified athletic trainer at Memphis State 
University, Memphis, TN 38152.

ice, etc., that will be needed. Memphis State used 40 
six- and ten-gallon coolers, 20,000 cups, 3,280 pounds 
of ice, and 2,000 gallons of drink. All supplies must be 
easily accessible.

8. Contact local merchants and manufacturers for the 
possibility of donated supplies. Provide free ad 
vertisement for those companies donating supplies.

9. Secure meal tickets, housing, reserved parking, staff 
shirts, and any other necessary items for the staff.

10. Make signs which very visably show all first aid 
areas, parking areas, and instructions for the use of 
certain areas.

11. Contact the local police department, campus security, 
and the campus health center to alert them to the 
responsibilities of the safety staff. This will eliminate 
the problem of these people trying to serve as first 
aid personnel if they know where to locate the safety 
staff.

12. Organize a specific plan of communication for the 
staff. This can include beepers, phones, walkie 
talkies, portable phones, etc. It is highly recom 
mended that there be at least three ways in which to 
contact each site. Do not rely solely on phone com 
munication.

13. Be prepared for a life and death emergency with all 
sports. Extra emergency equipment may have to be 
borrowed to accomplish this. It is recommended that 
two certified athletic trainers and several student 
trainers be assigned to each sport.

14. There must be a constant communication between the 
meet directors and the safety supervisor. This com 
munication should be established 6-8 months prior to 
the event so that the needs of each individual sport is 
known. During the event, changes occur daily, and 
the safety staff must be kept informed about these 
changes.

15. Secure information concerning all aspects of the 
event. There should be a general idea of areas such as 
registration, athlete's transportation, etc. Much of 
this knowledge can be obtained by attending 
organizational meetings.

16. Seek advice as to what type of liability insurance is 
provided or needed for the safety staff.

17. Arrange for any kind of transportation needed by the 
safety staff including the use of golf carts, university 
vehicles, vans, etc.

18. Assign one group in the staff the responsibility for en 
suring sanitary conditions. This includes such respon 
sibilities as disinfecting the wrestling mats, taping 
down the lids to the drink coolers, etc.
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19. Prior to the event starting, do a safety check on each 
site. Inform the meet director of the location for the 
first aid station at their sport. This eliminates a con 
flict involving two groups using the same floor space.

20. Arrange to have supplies delivered two days prior to 
the beginning of all events. Supplies or equipment 
which must be returned should be picked up a few 
days after the conclusion of the events.

21. Establish policies for treating ill athletes and where 
they can seek medical attention. 
Secure keys to all areas to be used at all the sites. 
Assign people to be responsible for the security of 
each first aid area, as well as keeping the area clean 
and sanitary.

24. Plan an organizational meeting of the safety staff one 
week prior to the event.

Staff meetings should also be held each morning to 
give the members a chance to discuss problem areas, 
new changes in schedule, and injuries of the previous 
day. These meetings also confirm that the staff has 
arrived each day.

25. Establish policies to be followed by the staff. 
Organize a staff notebook which includes every im 
portant piece of information they need to know. The 
staff should be able to handle most problems by 
referring to the notebook. It is recommended that the 
notebook include at least the following information:
a) All necessary telephone numbers
b) Physician's office and event work schedule
c) Maps of the city with routes to all medical 

facilities clearly marked
d) Suggestions in regard to type of clothing needed, 

expected weather conditions, etc.
e) Staff responsibilities

f) Procedures for:
1. Emergency room referrals
2. Ill athletes

Pharmacy referrals 
Transportation of athletes 
Dental referrals

g) Injury log sheets
h) Location of ice and additional supplies
i) Daily schedule of events
j) Pens
k) Dimes and quarters for phone calls
1) First aid kit availability and required supplies

An organized staff can very effectively care for all the 
safety needs of the athletes in a multi-sport event. This 
particular event produced 292 significant injuries and 
another estimated 200 minor problems not recorded in the 
injury log. The staff included 15 physicians, 9 certified 
trainers, 10 student trainers, and 5 runners, providing 
care at 5 different sites. The need for organization was ap 
parent.

There was much pride instilled in the safety staff for 
the 1982 Jr. Olympics as they saw how important their 
skills were to the safety of the athletes. Due to their 
efforts, many athletes, parents and coaches, were made 
aware of the need for organized safety personnel in 
sports. +

Editor's Note: Anyone wishing to have an idea, 
technique, etc, considered for this section should send one 
copy to Dave Burton, Duncanville High School, Dun- 
canville, TX 75116. Copy should be typewritten, brief, 
and concise, using high quality illustrations and/or black 
and white glossy prints,

TRAINERS 
TAPES

Tapes to support and protect the critical areas of the athlete... 
Ideal's tapes are approved and used by many top professional 

and college teams as well as at the high school level.

Star Strap Pro Strap Super Strap

Elastic Bandage • Foam Underwrap

Ideal offers a combination of quality and value supported by responsive 
service. For information contact Sumner Dubrow, Ideal Tape Inc., 
Athletic Division, 1400 Middlesex St., Lowell, MA 01853.

TOLL FREE 800-343-0300

Ideal Tape Inc.
A Chelsea Company

617-458-6833
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• to impede soreness and 
fight fatigue by retarding 
lactic acid buildup.

• to help prevent muscle 
cramps and spasms, 
promotes muscle elasticity

• to replace electrolytes lost 
thru sweat, (you lose them 
by stress, too)

• to overcome heat problems.

• to quicken energy recovery.

• to strengthen bones

• to help prevent cavities

• to improve skin health

• to strengthen muscles

• to help increase physical 
endurance.

• Easy to take tablets — 
water is all that's needed.

Write for weight equipment catalog
Champion Barbell Mfg. Div. 

Box 1507, Arlington, TX. 76010

WORK.. WORK.. WORK

Sweat, work, stress, all rob your athletes of those 
essential to life and health electrolytes, so to keep them 
in top shape, replace lost electrolytes with Champion 
Sports Minerals:

ELECTROLYTES
TABLETS

Sports-Mins ELECTROLYTES include 16 sweat 
electrolytes (not just 3 to 5 as the sweet sugar and salt 
drinks or other tabs do) plus 29 years of experience 
where it counts — ON-THE-FIELD TESTING AND 
PROVEN PERFORMANCE.

NO DRUGS • NO PRESERVATIVES
NO SUGAR • NO SACCHARIN

NO NaCI (Table Salt)

^f

Case of 12 jars 800's ..... $250.00 (plus 10.00 delivery)
1/2 -Case of 6............... 125.00 (plus 5.00 delivery)
Jarof 800 tablets.....,.., 21.00 (plus 3.00 delivery)
Bottle of 300 tabs......... 9.00 (plus 3.00 delivery)

Order NO W Today

24 Hour Hot Line 1-817-261-1139
Champion Sports Nutrition
Box 1507, 110 Gay St., Arlington, TX 76010

Kaye Barrett Droke
Founder-President



The Effectiveness of 
Strapping Techniques During 
Prolonged Dynamic Exercises

Donald R. Mclntyre, PhD
Michael A. Smith 

Nancy L. Denniston

Review of Literature

F or those individuals who participate in athletic ac 
tivities the ankle joint is particularly susceptible to 

injury. According to Mack (11), ankle injuries constitute 
20-25 percent of all time-loss injuries in every running or 
jumping sport. The most common ankle injury is a 
ligamentous sprain (8, 17) with approximately 85 percent 
being of the inversion type (3).

The severity classification, location, injury mechanism 
and treatment modalities for ankle sprains have been well 
documented (5, 7, 9). A treatment commonly used by 
athletic trainers is to partially immobilize previously in 
jured ankles by strapping them with either adhesive tape 
or cloth wrapping. This practice is also used with healthy 
ankles as an injury prevention measure.

There exists a selection of materials that are used to 
strap the ankle. The most common materials are adhesive 
tape and cloth wraps in both elastic and inelastic forms. 
Despite numerous opinions and some research-based 
literature, there still exists disagreement as to the 
relative merits of each of the materials. Several authors 
(3, 4, 18,19) claim that cloth ankle wraps provide adequate 
protection whereas others (3, 15, 17) recommend the use 
of adhesive tape. Malina (12) found that under both pre- 
and post-exercise conditions a basketweave with stirrups 
and a heel lock applied directly to the skin provided 
greater support than either a stockinette or Louisiana 
wraps. Simons (16), however, found no difference be 
tween adhesive tape and cloth wrap in terms of the num 
ber of incurred injuries and that neither material afforded 
any significant amount of protection.

The effectiveness of ankle strapping during prolonged 
dynamic exercises has been the subject of some scientific 
scrutiny. Rarick (14) examined four different methods of 
ankle strapping before and after exercise. The results of 
the study indicated that the greatest support before and 
after exercise is provided by the basketweave with a com 
bination stirrup and heel lock. The least support was

Dr. Mclntyre is an assistant professor and Director of the 
Biomechanics Laboratory in the Division of Physical Education at 
North Texas State University in Denton, TX 76230. Mr. Smith 
and Ms. Denniston are graduate students in Physical Education 
at North Texas State University.

given by the standard basketweave. The results also 
showed that as much as 40 percent of the net supporting 
strength of the strapping was lost after ten minutes of 
vigorous exercise. In a similar study, Malina (12) found 
that exercise of no more than five minutes duration 
produced significant reductions in the supporting 
strength provided by tape-on-skin, a stockinette and the 
Louisiana wrap. The Louisiana wrap provided the least 
support under the pre-exercise and post-exercise con 
ditions.

Although there exists general agreement that the ankle 
is protected by preactivity taping (2, 15, 17, 18), there is 
little objective and conclusive evidence that the procedure 
reduces the incidence of injuries.

A potential problem associated with ankle strapping 
concerns the effects of partial immobilization on the func 
tioning of the lower limbs. Mayhew (13) observed restric 
tions in some running and jumping activities. Libera (10) 
noted that taping restricted anterior-posterior move 
ments. Abdenour (1), however, found no differences be 
tween taped and not-taped conditions for plantar-flexion 
and dorsi-flexion. In this study the only significant dif 
ference recorded was for that of inversion which concurs 
with the observation of Mayhew (13). There also exists 
the possibility that strapping may restrict the intrinsic 
shock absorption mechanisms of the foot, i.e., pronation, 
or the ability of the foot to accommodate movement over 
uneven terrain. For example, Ferguson (6) considers that 
taping limits the "natural safety action of the muscles and 
tendons." Wells (20), however, provided no research 
evidence to support this contention.

In summary, although strapping is widely used by 
athletic trainers to both prevent ankle injuries and as a 
post injury treatment there exists controversy con 
cerning the effectiveness of the practice and the relative 
support provided by the commonly used materials. This 
conflict is further confounded by the apparent decrease in 
the provided restriction following continuous exercise. 
There also exists the potential that "natural" lower limb 
movements may be inhibited by the partial im 
mobilization. This inhibition is apparently of particular 
concern in those movements requiring extreme dor- 
siflexion and plantarflexion and/or those movements in 
which intrinsic shock absorption is deemed important.
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Procedures
Ten male subjects ranging in age from 21 to 32 years (X 

= 25.6 years, SD = 4.4 years) each walked on a treadmill 
on five separate occasions. Each trial corresponded to one 
of the following right foot ankle taping/wrapping 
techniques: 1) Gibney basketweave with the Louisiana 
heel lock using two inch width white adhesive tape 
(adhesive tape), 2) Louisiana heel lock using an elastic 
conform wrap (elastic wrap), 3) Louisiana heel lock using 
cloth webbing wrap (cloth wrap), 4) Castiglia* ankle wrap 
(velcro) and 5) barefoot. The taping/wrapping conditions 
were selected after surveying the most common ankle 
support techniques used by the resident athletic trainers. 
The performance order of each trial was randomly 
assigned to each subject. Each of the ankle joint restraints 
was applied by one certified athletic trainer. For each 
trial, the speed of the treadmill was set at 4.5 miles per 
hour and inclined at a 15% grade. The operating con 
ditions of the treadmill both permitted the subjects to per 
form ten minutes of continuous walking exercise and en 
sured extreme ankle dorsiflexion and plantar flexion 
during each stance phase.

Prior to the commencement of each trial a clearly 
visible mark was drawn on the lateral border of the right 
foot in line with the center of the second metatarsal- 
phalangeal joint. Additional marks were drawn on the 
skin overlaying the lateral projection of the right knee 
and right ankle joint. A straight line was also drawn down 
the middle of the posterior surface of the right leg and 
foot. This line extended from the popliteal fossa and to the 
lower border of the calcaneous. The landmarks were sub 
sequently used in the determination of the angles of the 
involved segments and joints. Each trial was of ten minute 
duration. High speed cinematographical techniques were 
employed to obtain film records of three successive left 
foot stance phases after 30 seconds, 300 seconds, 585 
seconds of exercise. A plane mirror vertically orientated 
and a,t 45° to the optical axis of the camera ensured that 
both rear and lateral projections of the right lower limb 
were recorded on film. The operating speed of the camera 
was set at 100 frames per second.

The processed film depicting the second of the three 
recorded stance (heel strike to toe-off) phases were 
analyzed. The x- and y- coordinates of the marked land 
marks, two points on the line on the back of the right leg 
above a line linking the right malleoli and two points on 
the line drawn on the skin-immobilization material over 
the posterior surface of the right calcaneous, were 
digitized and recorded for each film frame. The data thus 
obtained was used in the computation of an indicator of 
right foot pronation, the angles of the right foot, the right 
leg and the right thigh and the angles at the right knee 
and the right ankle joints. The reference system used to 
measure each of the angles is shown in Figure 1. 
All of the above parameters were "smoothed" using cubic 
spline curve fitting techniques and maximums, minimums 
and ranges recorded. Average values of the smoothed 
parameters were computed for each condition.

A statistical analysis (p<0.5) utilizing repeated 
measures analysis of variance procedures was conducted 
to determine either the presence and source of duration of 
exercise and taping/wrapping condition interactions, or 
duration and taping/wrapping condition main effects. 
Newman Keuls post hoc evaluations were used to deter 
mine the location of any significant main effects. The in 
stantaneous temporal and angular displacement values 
were entered as the dependent variables.

*Casco Marketing Corp., Fort Lauderdale, Florida 33308

Figure 1. Reference System used for Each of the Computed 
Angles

Results and Discussion
A statistical analysis conducted on the extracted in 

stantaneous angular displacements of the right thigh, 
right leg, right foot, right knee joint, right ankle joint and 
right foot pronation revealed no significant duration of 
exercise and strapping condition interactions. The 
analysis also showed that the measured gait charac 
teristics did not change as a function of the duration of the 
exercise. This indicates that all of the immobilization 
techniques were effective in retaining the immobility (or 
mobility) of the restrained segments. This result is in con 
trast to those of Rarick (14) and Malina (12) although dif 
ferences in the imposed exercise must be taken into con 
sideration. The angle of the ankle joint at toe-off minus 
the angle of the ankle joint at heel-strike for the adhesive 
tape condition was found to be significantly less than the 
corresponding angle for the other conditions (Table 1). It 
would therefore appear as though adhesive tape and/or 
the application technique restricts the range of plantar 
flexion during the latter part of the walking stance phase. 
An illustration of the angular displacement of the right 
ankle joint for each of the immobilization conditions ap 
pears in Figure 2. During the latter part of the stance 
phase the muscles causing plantar flexion contribute to 
the forward and vertical propulsion of the body. It would 
therefore seem reasonable that restrictions in the range 
of plantar flexion necessitate that for a required work the 
muscles must either contract more vigorously or that the 
propulsive contributions of the extensors of the lower 
limb segments must be increased. Such adaptations would 
necessarily result in changes in the normal gait of the per 
formers. However, in relatively short duration walking 
performances these changes would be unlikely to affect
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the ability of the performers to complete the task and 
would probably invoke only slight changes in the move 

ment characteristics of the lower limb segments. This 

contention is supported by the finding of no significant dif 

ferences between the immobilization conditions for the 

examined instantaneous angular displacements of the 

thigh, leg, foot and knee joints. A graphical represen 

tation of the angular displacements of each of these 

segments and joints appear in Figure 3 through 6. For 

those activities in which near maximum plantar flexion is 

required, such as in vertical jumping, it would be an 

ticipated that the use of adhesive ankle taping would 

result in performance decrements in accordance with

previous research findings and opinions (1, 10, 13). It 

would also be anticipated that the angle of the ankle joint 

at heel strike minus the minimum angle, i.e., relative dor- 

siflexion, would be reduced by the use of adhesive tape. 

The results of the statistical analysis did not support this 

contention.
The pronation/supination angles for all of the con 

ditions are shown in Figure 7. A statistical analysis with 

the initial, maximum and maximum minus initial angles 

entered as the dependent variables showed that at the in 

stant of heel strike the foot was in a lessened supinated 

position for the barefoot condition than for the other im 

mobilization conditions (Table 2). The greatest initial
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Table 1

Mean Instantaneous Angles at the Right Ankle Joint 
for Each of the Immobilization Conditions

Immobilization Condition

Barefoot 13a

Adhesive Tape 12

Elastic Wrap 13

Cloth Wrap 14

Velcro 11

aAll angles measured in degrees

Angle 
Heelstrike

Minus Toe-Off Minus 
Minimum Heelstrike

28

21

25

27

26

Toe-Off

143

138

143

144

141

value of supination was found for the cloth wrap condition, 
followed by the adhesive tape condition and velcro con 
dition, then finally the elastic wrap condition. During 
typical walking gaits the foot is supinated prior to 
heelstrike. It then becomes pronated during the initial 
part of the contact phase. It is conceivable that if the im 
mobilization materials restrain the foot in excessive 
supination prior to heelstrike then the intrinsic shock ab 
sorption provided by the pronation mechanism may be 
limited and possibly predispose continuing supination 
with the concomitant potential for an inversion sprain.

Table 2

Mean Instantaneous Angles of Right Foot Pronation/Supination 
for Each of the Immobilization Conditions

Angle 

Immobilization Condition Initial Maximum

Barefoot 184 189

Adhesive Tape 177 184

Elastic Wrap 181 191

Cloth Wrap 175 183

Velcro 177 185

aAll angles measured in degrees

These potential effects would obviously be particularly 
hazardous to those individuals who have inherently 
supinated feet. However, the results of this study provide 
no evidence to suggest a restriction in the intrinsic shock 
absorptions mechanism in that the recorded values of 
relative pronation (maximum minus initial) were not 
significantly different between the conditions.

Conclusions
Based on the results of this study the following con 

clusions would appear to be warranted.
1. All of the ankle strapping techniques examined were 

equally effective in maintaining consistent im 
mobilization for 10 minutes of continuous uphill tread 
mill walking.

2. Adhesive taping restricts the range of plantarflexion 
at the ankle joint during the latter part of the contact 
phase during uphill treadmill walking.

3. Prior to heelstrike, all of the strapping materials 
and/or application techniques cause the foot to be 
supinated beyond that normally found under a barefoot 
condition.
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A Comparison of Static Stretching
and PNF Stretching for 

Improving Hip Joint Flexibility
William E. Prentice, PhD, ATC

F lexibility may be defined as the range of movement 

which is possible about a single joint or through a 

series of articulations. The maintenance of a full, 

nonrestricted range has been recognized as an essential 

component of physical fitness. Flexibility may be im 

portant not only for successful athletic performance but 

also for the prevention of injury.
The goal of an effective flexibility program should be to 

improve the range of movement at a given articulation by 

altering the extensibility of the musculotendinous units 

which produce movement at that joint.
It is well documented that exercises which stretch 

these musculotendinous units over a period of time will 

increase the range of movement possible at that joint. 

There is considerable disagreement as to which type of 

stretching exercise will produce the greatest increase in 

range of movement. For many years a technique known as 

static stretching has been advocated. Recently, however, 

another group of stretching techniques known collectively 

as proprioceptive neuromuscular facilitation techniques 

(PNF) have also been recommended.
The effectiveness of each of these two stretching 

techniques for improving the range of movement about a 

particular joint may be attributed to an alteration of the 
myotatic stretch reflex, which involves the muscle spin 

dles, Golgi tendon organs, and the gamma system.

To determine which stretching technique is most ef 

fective in improving the range of motion, goniometry can 

be used to measure changes in joint movement.
This study examines the use of both static stretching 

and a technique of PNF stretching (slow-reversal-hold

Dr. Prentice is coordinator of the Graduate Specialization in 
Sports Medicine and an Assistant Professor in the Department of 
Physical Education at The University of North Carolina at Chapel 
Hill in Chapel Hill, North Carolina 27514.

method) to determine which technique is most effective in 

improving the range of movement about the hip joint as 

indicated by goniometric measurement of hip joint 

flexion.

Methods and Procedures
Forty-six subjects, both male and female students, ages 

18-34 years, were randomly assigned to one of two treat 

ment groups, the static stretching group, or the slow- 

reversal-hold group. Each subject was involved in a ten- 

week general fitness program concentrating on flexibility 

and cardiovascular endurance. At the beginning of the 

ten-week session a pre-treatment range of motion of both 

the right and left hip joints were measured and recorded 

using a goniometer. During the ten-week session, each 

subject was asked to follow a specified flexibility 

program, three days per week, under the direct 

supervision of an exercise leader. Using the right leg as 

the experimental leg and the left as the control leg, each 

subject stretched the right hamstring group using either 

the static or slow-reversal-hold techniques. The left ham 

strings were not stretched at all during the session. At 

the conclusion of the ten-week program a post-treatment 

range of motion goniometric measurement was taken and 

recorded for both experimental and control legs of each 

subject.

Stretching Techniques
In both the static and PNF stretching, subjects were in 

a supine position on a treatment table. The knee was fully 

extended and ankle flexed to 90°. The left leg was 

passively flexed at the hip joint to a point where either the 

subject complained of a feeling of tightness or discomfort 

in the hamstring group or the experimenter perceived 

muscle tightness or resistance to stretch.
In the static stretching technique, this position of 

stretch was held for a period of 10 seconds, followed 

immediately by a 10-second period of relaxation in which 

the experimenter released passive pressure on the leg. 

This static stretch sequence was repeated three times.

The specific PNF technique used can be referred to as 

the slow-reversal-hold method (5). Once again, the leg is 

flexed at the hip to the point of discomfort. At that point, 

the experimenter instructs the subject to push against his 

resistance by isometrically contracting the antagonist 

hamstrings. This force is met with resistance to maintain 

the original joint angle. The push phase lasts for 10 sec 

onds. Then the experimenter instructs the subject to 

relax. During the 10-second relax phase, the antagonist 

hamstrings are relaxed while the agonist quadriceps
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group is contracted thus moving the leg into the agonist 
pattern and further stretching the antagonist. The ex 
perimenter applies passive pressure to assist in the ham 
string stretch. This push-relax sequence was repeated 
three times.

Goniometric Technique
Hip joint flexion was measured using a 360° goniometer. 

Subjects were supine and measurements were taken at 
the lateral aspect of the hip. The stationary arm was 
placed parallel with the long axis of the trunk; the 
movable arm was placed along the long axis of the femur 
toward the lateral condyle. The axis of rotation falls in the 
region of the greater trochanter. All measurements were 
taken with the knee fully extended and the ankle flexed at 
90°. Maximum range of movement for each subject in both 
the pre- and post-treatment measurements was defined as 
the point at which either the experimenter perceived 
tightness or resistance to further stretching, or the sub 
ject complained of pain or discomfort. Measurements for 
each subject were recorded in degrees.

Results
The experimental design used in this study was a com 

pletely randomized 2x2 factoral analysis.
Pre-treatment and post-treatment goniometric 

measures of hip joint flexion were recorded for all sub 
jects for both experimental and control legs. This 
investigation was primarily concerned with determining 
1) if both static stretching and PNF (slow-reversal-hold) 
stretching would improve hip joint flexion during the 10- 
week period; and 2) whether one technique was superior 
to the other for improving hip joint flexibility. To ac 
complish this, gain scores (Post-treatment minus Pre- 
treatment scores) were used in the analysis to indicate 
changes which occurred between pre- and post-treatment 
measurements.

The analysis of variance (Table 1) found the F ratios for 
both between stretching techniques and between control 
and experimental legs sources of variance to be significant 
(p < 0.05) indicating that a difference did exist between 
the groups.

Table 1

Analysis of Variance to Determine Differences 
Between Treatment Groups

Source of 
Variance

Between
Experimental and 
control legs

Static and PNF 
Stretching

Interaction

Within

Total

Degrees of 
Freedom

1

88

91

Sum of 
Squares

1141.05

66.13

50.25

1432.18

2689.61

Mean 
Square F Ratio

1141.05 70.11*

66.13

50.25

16.27

4.06* 

3.08

* indicates significance at p < 0.05

An analysis of the means for each group (Table 2) 
showed that both stretching techniques were effective in 
increasing hip joint flexion during the 10-week training 
period. It is also apparent that the slow-reversal-hold 
technique was superior to the static stretching technique 
for improving hip joint flexibility. A slight gain in range of 
motion at the control leg of subjects tested suggests that

Table 2

Treatment Group Mean Gain Scores Indicating Changes in Hip 
Joint Flexion Between Pre- and Post-Treatment Measurements

Static Stretching PNF (slow-reversal-hold) 
Group Stretching Group

Experimental 
Leg

Control 
Leg

8.86

3.30

12.04

3.52

Measurements indicate degrees of change.

some training effect did occur to improve flexibility even 
though no specific stretching exercises were done during 
the training session.

Discussion
The static stretching technique has been widely ac 

cepted as an effective technique for the improvement of 
flexibility. PNF techniques have been used for some time 
by physical therapists as a treatment method for various 
neuromuscular disorders. However, the use of these PNF 
techniques as an effective method for improving 
flexibility has not to this point been clearly documented.

The effectiveness of both techniques may be attributed 
to neurophysiologic mechanisms involving the stretch 
reflex.

Basically, the stretch reflex involves two types of 
receptors: (1) muscle spindles which are sensitive to a 
change in length as well as the rate of change in length of 
the muscle fiber, and (2) Golgi tendon organs which detect 
changes in tension.

Stretching of a given muscle causes an increase in the 
frequency of impulses transmitted to the spinal cord from 
the muscle spindle, which in turn produces an increase 
in the frequency of motor nerve impulses returning to 
that same muscle, thus reflexly resisting the stretch. 
On the other hand, the development of excessive tension 
within the muscle activates the Golgi tendon organs 
whose sensory impulses are carried back to the spinal 
cord. These impulses have an inhibitory effect on the 
motor impulses returning to the muscle, thus causing that 
muscle to relax. A summary of this stretch reflex is 
presented in Figure 1.

There are two neurophysiologic phenomena which may 
explain the effectiveness of the different stretching 
techniques in improving flexibility.

The first is known as autogenic inhibition, and is 
defined as "inhibition which is mediated by afferent fibers 
from a stretched muscle and acting on the alpha motor- 
neurons supplying that muscle, thus causing it to relax" 
(9). When a muscle is stretched, motorneurons supplying 
that muscle receive both excitatory and inhibitory im 
pulses from the receptors. If the stretch is continued for a 
slightly extended period of time, the inhibitory signals 
from the Golgi tendon organs eventually override the ex 
citatory impulses, therefore causing relaxation (6). Since 
inhibitory motorneurons receive impulses from the Golgi 
tendon organs, it would appear that while the muscle spin 
dle creates an initial reflex excitation leading to con 
traction, the Golgi tendon organs send inhibitory impulses 
which last for the duration of increased tension (resulting 
from either passive stretch or active contraction) and 
eventually dominate the weaker impulses from the mus 
cle spindle. This inhibition seems to protect the muscle 
against injury from reflex contractions resulting from 
excessive stretch.
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CSOSS SECTION OF SPINAL CORO

MUSCLE SPINDLE

Figure 1 DIAGRAMMATIC REPRESENTATION OF THE MYOTATIC REFLEX
( Illustrated by Cindy Morris )

A second mechanism known as reciprocal inhibition 
deals with the relationships of the agonist and antagonist 
muscles (Figure 2). When motorneurons of the agonist 
muscle receive excitatory impulses from afferent nerves, 
the motorneurons which supply the antagonist muscles 
are inhibited by the afferent impulses (1). Thus con 
traction or stretch of the agonist muscle will elicit 
relaxation of the antagonist.

INHIBITION OF ANTAGONIST DUE TO RECIPROCAL INHIBITION 

DORSAL

AFFERENT FIBER

'QUADRICEPS

Figure 2

A final point of clarification should be made regarding 
both autogenic inhibition and reciprocal inhibition. The 
motorneurons of the spinal cord always receive a com 
bination of inhibitory and excitatory impulses from the af 
ferent nerves. Whether these motorneurons will be ex 
cited or inhibited depends on the ratio of these two types 
of incoming impulses.

Static stretching involves moving the body part slowly 
into a position of stretch, and then holding that position by 
locking the joints involved, which places the muscle and 
connective tissue at their greatest possible length.

The static stretch will initiate the stretch reflex or 
myotatic reflex involving the muscle spindle which causes 
a reflex contraction of the muscle being stretched. Ad 
ditionally, the static stretch will cause an increase in ten 
sion on the Golgi tendon organs, thus resulting in 
inhibition to the muscle being stretched. This allows the 
muscle to be stretched to a greater length because of the 
decreased resistance to stretch (6). Since the threshold 
stimulus of the muscle spindle is lower than that of the 
Golgi tendon organ, the initial reflex response to stretch 
will be excitation of the muscle spindle which opposes 
stretch, followed by excitation of the Golgi tendon organ 
which inhibits not only reflex contraction of muscle, but 
the muscle spindle as well (7).

The therapeutic techniques of facilitation were first 
used in the treatment of patients with paralysis and in the 
treatment of neuromuscular disorders. Most of the prin 
ciples underlying modern therapeutic exercise techniques 
can be attributed to the work of Sherrington, who first 
defined the concepts of facilitation and inhibition (4).

An impulse traveling down the corticospinal tract or af 
ferent impulses from peripheral receptors in the muscle 
cause an impulse volley, which results in the discharge of 
a limited number of specific motorneurons as well as the 
discharge of additional surrounding (anatomically close) 
motorneurons in the so-called subliminal fringe area. An 
impulse causing the recruitment and discharge of ad 
ditional motorneurons within the subliminal fringe is said 
to be facilitory. Conversely, any stimulus which causes 
motorneurons to drop out of the discharge zone and away 
from the subliminal fringe is said to be inhibitory. 
Facilitation results in increased excitability, and 
inhibition results in decreased excitability of motor- 
neurons. Thus the function of weak muscles would be 
aided by facilitation and muscle spasticity would be op 
posed by inhibition (4).

Sherrington attributed the impulses transmitted from 
the peripheral stretch receptors via the afferent system 
as being the strongest influence on the alpha motor- 
neurons. Therefore, it should be possible for the therapist 
to modify the input from the peripheral receptors and 
thus influence the excitability of the alpha motorneurons. 
The discharge of motorneurons can be facilitated by 
peripheral stimulation which causes afferent impulses to 
make contact with excitatory neurons, resulting in in 
creased muscle tone or strength of voluntary contraction. 
Motorneurons can be inhibited by peripheral stimulation 
which causes afferent impulses to make contact with 
inhibitory neurons, thus resulting in muscle relaxation 
(4).

The objective, when attempting to improve flexibility, 
is to induce relaxation through the use of inhibitory 
mechanisms rather than facilitory mechanisms. Con 
sequently, the implications of the term, proprioceptive 
neuromuscular facilitation, may well be misleading and 
inappropriate in describing a technique of stretching for 
the purposes of relaxation. Therefore, PNF should be 
used to indicate any technique in which input from 
peripheral receptors is used for the purpose of either 
facilitation or inhibition (4).

Several different approaches to therapeutic exercise 
based on the principles of facilitation and inhibition have 
been proposed. Among these are the Bobath Method (2), 
Brunnstrom Method (3), Rood Method (8), and the Knott 
and Voss Method, which they called Proprioceptive 
Neuromuscular Facilitation (5).

While each of these techniques is important and useful, 
the PNF technique of Knott and Voss probably makes the 
most explicit use of proprioceptive stimulation (4).

The static stretching technique attempts to take advan 
tage of the phenomenon known as autogenic inhibition (6)

58 Athletic Training • Spring 1983



by placing the muscle in an extended sustained position of 
stretch. The inhibitory impulses from the Golgi tendon 
organs reduce the level of electrical activity in the motor 
units of the antagonist muscle resulting in relaxation.

The slow-reversal-hold technique also relies on 
autogenic inhibition but carries it one step further. The 
sustained isotonic contraction by the antagonist muscle in 
creases the tension in the muscle again exciting the 
inhibitory Golgi tendon organs. In addition, the isometric 
contraction of the agonist which assists in placing the an 
tagonist on stretch takes advantage of a second 
phenomenon known as reciprocal inhibition. When the 
motorneurons of the agonist receive excitatory afferent 
impulses from the contracting agonist muscle, the motor- 
neurons which supply the antagonist muscle are inhibited 
by the afferent impulses causing a reflex relaxation of the 
antagonists (1).

Thus it would seem logical that the slow-reversal-hold 
method should be more effective than static stretching for 
inducing relaxation and improving range of motion about 
a particular joint. The results of this study indicate that 
while both stretching techniques increased range of 
motion during the training period, the PNF technique was 
superior to the static stretch technique for improving hip 
joint flexion.

Summary
This investigation indicates that both static stretching 

and PNF (slow-reversal-hold) stretching techniques are 
capable of improving range of movement in hip joint 
flexion over a 10-week training period. The PNF 
technique produced a significantly greater improvement 
in hip joint flexion over a 10-week session than did the 
static stretching technique. The use of PNF stretching for

improving flexibility may be effective both in training and 
conditioning, and as a therapeutic technique which may be 
utilized following injury to the musculotendinous unit.
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MULTIAXIAL ANKLE EXERCISER BUILDS 
STRENGTH, POWER, ENDURANCE 

and COORDINATION
For complete fitness, the Multiaxial Ankle Exerciser 
provides ....

... universal movement allowing motion in straight 
plane, diagonal, rotatory or more complex patterns 
permitting the muscles to work in all phases and 
extremes of motion

... adjustable from 1 to 235 footpounds with a 
calibrated force scale to compare and record 
progress

... portable, self-contained unit that uses internal 
resistance, so no weights are required

... easy to use with no complex equipment set-up

The Multiaxial Ankle Exerciser.. .the ideal component 
for complete sports conditioning and physical re 
habilitation exercise programs

FOR MORE INFORMATION, WRITE OR CALL:

MULTIAXIAL, INC.
3 Fuller Road, Attleboro, MA 02703 
(617) 226-0888
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NOTES from the National Office
'To inform and update the membership on various 
subjects of interest and answer the most frequently 
asked questions."

BACK ISSUE UPDATE
*** After the Winter issue was submitted 
to our printer the National Office received 
back issues of the Journal from Brad 
Wilson. We are most grateful for these and 
all other donations from the previously 
mentioned contributors. We now have an 
ALMOST complete library of back issues 
of ATHLETIC TRAINING. If we could 
locate copies of the Spring, Summer and 
Winter issues from 1956, the Summer 1960 
issue and the Summer 1961 issue, our 
reference library would be complete.

FROM THE CERTIFICATION OFFICE
*** One of the requirements that deter 
mines a candidate's eligibility to sit for the 
Certification examination is a bachelor's 
degree or a candidate's enrollment in 
his/her last semester prior to graduation. 
If a candidate has not graduated, but is 
enrolled in his/her final semester, a letter 
of "intent to graduate" must be included 
with the application for Certification. This 
letter should be from the Registrar's office 
or the Dean of the College or University 
and should state that the candidate is 
currently enrolled and give the projected 
date of graduation. This allows the can 
didate to be scheduled for examination but 
does NOT complete the application for 
Certification. It simply confirms that the 
candidate will be graduating within that 
semester and thus is eligible to take the 
exarn, providing all other requirements are 
met. In all cases the candidate must submit 
an official transcript to the Certification 
Office (proof of graduation) and the tran 
script must include the degree earned and 
the date of graduation. Certification will 
not be awarded until (a) candidate has 
successfully completed the Certification 
examination AND (b) candidate has sub 
mitted a complete Certification application 
(including official transcript). PLEASE 
SHARE THIS INFORMATION WITH 
ANY CANDIDATES FOR CERTIFI 
CATION TO HELP THEM PREVENT 
DELAYS IN THE CERTIFICATION 
PROCESS.

FROM THE
CONTINUING EDUCATION OFFICE
*** When sponsoring a meeting that will 
use the automatic CEU submittance 
method, please follow these steps: (1) Con 
tact the appropriate District Represen 
tative to have your program evaluated. Do 
this well in advance. (2) Contact the 
National Office. We have forms available 
for listing attendants' names, member 
number and certification number. (3) Sub 
mit the list to the National Office within 
thirty (30) days after your meeting. (The 
only exception to the "30-day rule" is the 
CEU quiz offered in the Journal. Late sub- 
mittances will not be accepted. If a mem 
ber is not sure of the CEU value, send in 
the request and the National Office will 
determine the correct number of CEUs to 
be assigned. Please DO NOT send CEU 
requests to the District Representative.)

FROM THE MEMBERSHIP OFFICE
*** Questions about the following points 
frequently arise: (1) At this time the 
NATA has no classification of member 
ship open to high school students. The 
CAREER brochure is available upon

request, however, and subscribing to 
the Journal is recommended. (2) A $5.00 
reprocessing fee is charged on all ap 
plications that must be returned for correc 
tion. Please remind students to read the 
directions carefully. (3) Members, please 
contact the National Office for Change of 
Classification applications. (4) The mem 
bership year for NEW members changes 
on August 5th. No dues are pro-rated. (5) 
Certified Athletic Trainers supervising 
student trainers should request the Mem 
bership Packet from the National Office. 
This will probably give all the information 
you need but please contact us if you have 
any unanswered questions. (6) The District 
Transfer form may be copied from the 
Journal or may be requested from the 
National Office. Please complete in 
triplicate. (7) When prospective members 
request applications from the National 
Office, please have them state (a) 
college/university and (b) graduate/un 
dergraduate. (8) In order for an ATC to 
supervise or sponsor a new member or a 
student, that ATC must be a member in 
good standing with the NATA. (9) New 
student and associate applications are now 
available. ATC's, please contact National 
Office for correct applications.

THANKS TO OUR COMMITTEES
*** The outstanding achievements of the 
National Athletic Trainers Association's 
various committees are obviously the end 
result of much effort and dedication on the 
part of our Committee Chairpersons. As in 
any successful endeavor, however, there 
are those who wy ork behind the scenes. In 
the NATA these are the people who assist 
our Committee Chairpersons. These self 
less and very valuable workers deserve 
recognition and thanks for their contri 
butions to the success and growth of our 
Association. During 1982 some of the 
volunteers who served the NATA through 
its committees were: AUDIO VISUAL 
AIDS COMMITTEE: John Streif, Michael 
Rule, Patrick Connors, John Joseph Kasik, 
Robert Gray, Jr., Jerry Nowesnick, Jerry 
Weber, Alien Eggert, Thomas Abdenour, 
Robert Smetanka, James Madaleno, Den 
nis Murphy; CAREER INFORMATION 
& SERVICES COMMITTEE: Charles 
Demers, Robert Behnke, Fred Kelley; 
CERTIFICATION COMMITTEE: Paul 
Grace, John Leard, Steve Bair, Mary Alien 
Watson, Marge Albohm, Steve Risinger, 
Harold Bennett, Ben Davidson, Carlynn 
Smith, Al Green, Terry Lewis, Dick Irvin, 
Carl Krein, Ron Barnes, Joe Gieck, Kathy 
Heck, Lynn Bott, Jim Dodson, Bruce Kola, 
Bruce Swart, David Green, Janet An- 
derson, C. David Burton, Dennis Mc- 
Meekin; CONTINUING EDUCATION 
COMMITTEE: Jim Gallaspy, Harriett 
Pearce, Don Kessler, Debbie Granner, 
Fred Turner, Reginald Speak, Ron Carroll, 
Mike Nesbitt, Larry Krock, Dan Bailey, 
Linda Arnold, Jackie Laws; DRUG 
EDUCATION COMMITTEE: John Wells, 
Scott Biron; ETHICS COMMITTEE: 
"Tow" Diehm, Chris Patrick, Kevin 
O'Neill, Cash Birdwell, Kent Falb, Debra 
Granner, Wesley Jordan; GRANTS AND 
SCHOLARSHIPS COMMITTEE: "Pinky" 
Newell, Tenley Albright MD, Robert 
Brashear MD, Carson Conrad, Don Cooper 
MD, "Ducky" Drake, Cliff Fagan,

"Whitey" Gwynne, Thomas Hamilton, 
Kenny Howard, Chuck Median, Gene 
Monahan, Don O'Donoghue MD, Jules 
Reichel, W.K. Smith MD, Howard Waite; 
HISTORY AND ARCHIVES COMMIT 
TEE: Mike O'Shea; HONOR AWARDS 
COMMITTEE: George Sullivan, Troy 
Young; INTERNATIONAL GAMES 
COMMITTEE: Troy Young, Lewis Growl; 
JOURNAL COMMITTEE: Ken Wolfert, 
Glint Thompson, Dennis Aten, T. David 
Burton, Paul Concialdi, Jeff Fair, Kathy 
Fox, Sue Halstead, Don Kaverman, Deloss 
Brubaker, Dan Libera, Bob Moore, David 
Yeo, Jim Rankin, John Wells, Ray 
Baggett, Ed Christman, Ken Knight; 
LICENSURE COMMITTEE: Robert 
Behnke, Louis DiNitto, John Sciera, J.J. 
Bush, Ed Crowley, Spanky Stephens, 
Steve Antonopulos, Jerry Lewis, Jim Mur 
phy, Rick Troxel; MEMBERSHIP COM 
MITTEE: Bruce Melin, Chris Troyanos, 
Don Lowe, Larry Sutton, Patricia Troesch, 
Denis Isrow, James Dodson, Daniel Libera, 
Buford Harmon, Doug May, Dennis Sealey, 
Hunter Smith, Mark Smaha; MEMORIAL 
RESOLUTIONS COMMITTEE: Jim 
Rudd, Connie Bauman, Donald Kessler, 
Max Crowder, Dennis Helwig, Ivan 
Milton, Ken Murray, Tom Abdenour, 
William Nakaso, Warren Morris, Gary 
Smith; NATIONAL CONVENTION COM 
MITTEE: Fred Hoover, Tim Kerin, John 
Pickering, Ross Bailey, Mayfield Arm 
strong, Dean Weber, Glen Johnson, 
Al Green; PLACEMENT COMMITTEE: 
Craig Sink, Phillip Mateja, John Sciera, 
Terry Middleswarth, Larry Leverenz,, Jim 
Booher, Steve Smith, Larry Willock, Jer 
ry Lloyd, Ernie Golen, Phil Luckey; 
PROFESSIONAL EDUCATION COM 
MITTEE: Gary Delforge, Gerald Bell, 
"Tow" Diehm, Joanne Dolcemaschio, 
Dan Foster, Ken Murray, Lou Osternig, 
David Perrin, Bill Prentice, Al Proctor, 
Jack Redgren, Ron Sendre, Glen Snow, 
Dennis Sealey, Leon Skeie; PUBLIC 
RELATIONS COMMITTEE: Dick Van- 
dervoort; PUBLICATIONS COMMIT 
TEE: Gerald Bell, Rick Carey, Karl Glass; 
RESEARCH AND INJURY COM 
MITTEE: John Powell, Jerry Bell, Dan 
Libera, Bob Moore, Brad Taylor, Steve 
Antonopulos.

The National Office Staff compiled these 
names from various sources over a period 
of several months. If there were others, 
inadvertently omitted, who freely gave of 
their time and effort to assist our Com 
mittee Chairpersons, we apologize for such 
omissions and will happily recognize them 
here in a future issue if we are informed. 
GRAFFITTI
*** The 24-hour HOT-LINE for job op 
portunities is (919) 752-1266.

*** Be sure to get address changes in at 
least 30 days in advance of publication of 
the Journal in order to keep your volumes 
intact.

*** We are happy to send media kits to 
prospective advertisers or interested par 
ties upon request. Direct request to "Ad 
vertising Department."

*** The National Athletic Trainers 
Association welcomed 576 new certified 
members into the Association in 1982. 
Congratulations to those who are listed 
on page 61.+
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District I
Kathryn L. Ahern 
David A. Abraham
Julie Agel 
Mark R. Alien
Donald W. Bagnell 
Karl Raymond Bailey 
Richard Berger 
Zafir Bludevich 
Cathy Ann Boppert 
Richard A. Burr 
Steven M. Cannata 
William G.Coole, Jr. 
Susan Cotta 
SeanP.Cox 
Stephen R. DiBenedetti 
Robert Farr
Gregory Folino
Thomas A. Ford
Sara L. Forte
Helen Hansen 
Pamela Hawkins
Karen M. Hubbard
Mark W. Huntington
John Wayne Inacio
Virginia C. Janeiro 
Christine L. Jones
Rebecca Kinney
AnneM. Lally
JohnT. Langrehr
Gerald Alien Larson
Peter Lecius
Karen Lein
Faith Pam Levin
Christina M. Lobello
Josephine D. Mandala
Paula A. Maneikis 
David P. Matthews 
Donald McGann, Jr. 
Karen J. Meyers 
Richard M. Montmeny 
Barry Moriary 
PaulE.Nadeau 
Denise A. Neveux 
William P. Nowlan 
Katherine B. Pirog
J. Arthur Poitras, III 
Kimberley Perenick 
James D. Pope 
Emily Roorbach 
John V. Scioscia
Jeffrey Tonello 
JohnD. Waters

District II
Margaret P. Adams 
Patricia Ann Aronson 
Marlene Knerr Atwater 
Brenda Ballance 
James V. Bartkowski
Rita Battista 
Ronald R. Baumet
Lorraine Bianco
Robert O.Blanc 
Marilyn J. Bobb
Catherine R. Bruckner
Ellen Burton
John Butera
Joseph R. Cacciabaudo
Tina Marie Caiazza
Glen Casanova
Michael Ciuffetelli
David H. Cohen
James E. Come
Richard G. Deivert
F. Patricia Del Famine
Daniel Dell'Omo
Robert Deppen
Andrew J. Dillon
Michael G. Dolan
Pamela M. Donley
Cathy Dunn
Robert Edmonds
Robert P. Engle
William E. Ford
JoEllenGallo
Margaret Garland
Pamela Gass
Timothy K.Giel
Bruce K. Guenther
Gary P. Guerriero
Mark J. Haines
Catherine R. Haney
Mary Beth Harman
Cynthia C. Heath
Brian E.Hilty
Kristen L. Hitchcock
Cathy Home
Linda M. lonta
Karen V. Jones

Karen Karosy 
Douglas R. Keskula
Joseph J. Kolb 
Frederick F. Kuscavage
Joan Kutner 
HoweLegarde, Jr.
Karen C. Lerch 
John A. Levitt 
Diane D. Logan 
Karen Manista 
Maryanne Marchesani 
Marc Owen Meadows 
Joyce Medford 
Wanda L. Mesmer 
Janet Middleton 
John Miller 
Patricia T. Mulroy 
Diane Murphy
James M. Narrigan
William Nicoll
Steven E. Norman
Frederick P. Palfrey 
MarioPanetta
Marc Papish
Cynthia Patton
Diane M. Pavlick
William F.Pawlik 
H. James Phillips
Lauri A. Philo
Suzanne L. Powelstock
Da vidW. Price
Maureen Rafferty
Linda S. Reiter
David W. Rennemann
Joseph E. Robinson III
Kimberly A. Rogers
William P. Rogers
Charles J. Roth, III 
Charles Russo, Jr. 
Rebecca Salas 
KarlA.Saleisi 
Rosemarie Schambers 
Gerald B. Schwille 
Timothy J. Sensor 
PaulR. Shaffner 
KristinaS. Shank 
Linda G. Shumaker
Tessa Marie Stachnik 
Linda E. Stanton 
Mary C. Thomas 
Luceille Urmson 
Patricia Vasto
Terry Ann Wansart 
Carl P. Weaver 
Susan Wehrum 
Patricia Wentworth 
Donald R. Whitford, Jr. 
Susan Whitney 
Cathi J. Yayac

District III
James J. Angelo III 
Terry Black
Erin L. Brock
Michael R. Brown 
Chara Burrell
Gayle Lee Conner
Andrew T. Cowdery
MarkS.DeCarlo
Kevin Deremer
Clinton Dickens
Dauria L. D'Orsi
Michael M. Downey
Susan G. Dyer
John A. Ferguson
JohnF. Fierro, Jr.
Bruce Alien Getz
Thomas V.Gocke III
Lilburn A. Goodson
Esther Haskvitz
Elbert Lee Henderson
Gary A. Horsmon
Eric C. Howard
Suzanne Iwicki
Jane Ellen Julian
Claire R.LeBlanc
James I. Lloyd, Jr.
Michael B. McGee
Lisa LynneMock
Peter A. Musgrave
Patrick O'Donoghue
James M. Reed
William C.Robbins
Terry Jo Robinson
MelbaR.W.Roelofs
Nancy E. Scott
Ellen R.Simon
Lynn Marie Sitrin
Michael G. Smith
William F. Smith
Jerry J. Sobotka

Members Certified in 1982
Joseph Louis Stein
Anthony F. Sutton 
Cathleen A. Sweeney
Daniel J. Teague 
James R. Titsworth 
Marie Slowinski Van Guilder 
Joseph G. Williamson 
Wendy Weinberg 
Douglas M. Wilson 
JohnL. Zumpetta

District IV
Mark Alan Adams 
Hazel H.Ando
Daniel C. Anton
Sheldon E. Balverman
Brian F. Barry
Gregory C. Behrens 
William T. Bishop
Thomas C.Boeke
Alien Borck
David A. Borgman
Angela M. Bossu 
Robert C.Bove
SandraK. Bricker
Glenn R. Brickey
Philip J. Buckenmeyer
Richard Burke
Kevin R. Cappel
Angela Carlson
Lawrence W. Carmody
Jeffrey L. Carr
David P. Carrier
Jan Cecka 
Andrew Clary 
Barry D. Clements 
TylerD. Comer 
JohnO. Connolly 
Lisa Corner 
Jane Sage Cowled 
Nancy K. Crammatte 
Virginia J. Curtin 
Jennifer Dix
Walter G.Eiland 
Jonathan Engle 
Denise M. Fandel 
Ronald K. Finnan 
LoriF.Flegle
Steven C.Foster 
Jeffrey Friedgood 
DebbieGeorgen 
CaroleL. Glover 
Denise M. Goforth 
Nancy J. Goldsmith 
George W. Goodridge 
Angela M. Greer 
Brenda Hackney 
Joseph J. Harbottle
David Hawarny 
Richard F. Hendricks
Richard Henke
Joseph W. Hershey 
Mary LynnHeuer
Desiree Hillmon
Sandra L. Hollander
Jackie J. Kingma
LeeHunt Knox
Roberta L. Kuechler
William David Kulju
Andrew G.Lair
Ann C. LeBaron
Laura Linnan
Richard Lloyd
Thomas Mackar
Charles P. Marth
Malissa Martin
Heidi M. Matthews
Gregory McGillvary
Timothy McGuine
Cynthia M.McKnight
Thomas F. Meisberger
James W. Miller, Jr.
Marilyn K. Miller
Terry M. Miller
William Mohn
William D. Moritz
PaulS.Nimchick
Lisa Marie Obrecht
Mary E. O'Carroll
Robert R. Ogar
James R. Olson, Jr.
Ellen G.Owens
Glade Thomas Pauley
Lisa Peoples
Ronald G.Phipps
Bruce Piatt
James G. Pluemer
Frederick Reith

Susan M. Roberts
Randy K. Roetter 
Lesley K.Rogan
Burton L.Rogers, Jr. 
Mary Kay Rohrekemper 
James R.Routhier 
Ronald Russ 
Barbara Rutan 
ShiraSchiff 
Janet M. Schultz 
Douglas E. Smith 
Paul M. S nod grass 
Deborah J. Springer 
Lynn Marie Squanda 
Donna J. Stambaugh
Kirn Stauffer
Vincent Stilger
Rebecca L. Stormes
CharWahlStrub 
Mary Ellen Swartz
Brian P. Sweeney
Robert T. Tank
Brian L.Thorson
Brian Townsend 
Susan Tucker
Tyler J.Tyner
William Vogelbach
Russell Weinman
PaulS. Welliver
William T.Wissen
James Richard Wright
Thomas A. Zeller

District V
Mark L. Amundson 
Mark T. Anderson 
David C. Ayers 
HansPaul Bergh 
William F. Buese 
Thomas A. Cella 
Gary A. Coble 
Susan J. Coffman 
Charles M. Conklin 
Mark Cranston
Leslie Marie Cribben 
Michael L. Dalton 
Mark D. Daniels 
JohnR.Donnell 
Dean H.Elliot II
Timothy H.Ellis 
EliseErickson 
Glair "Butch" Fennell 
Steven E.Ferber 
MarkGillett 
William M. Glenn 
Reyes Edward Gregori 
Mary JoHartung 
Dwight Heincker 
William J.Herr
Laurie Hintz 
Thomas J. Howard
Lana J. Johnson
James A. Johnston 
Rex A. Jones
Ginger Kuiper
Douglas M. Landuyt
PhillipF.LaPorter, Jr.
Patrick Liebsack
Frank D.Martin
Beverly Jean Mavis
Louis G. McBryan
Tyrone McS or ley
Stuart Minck
Woodrow M. Moore
Minberly S. Morris
Patrick A. Neibergall
Joseph C. Novak
CraigObermeyer
JohnR. Quick
Terry Randall
Brian W.Razak
Arnold Reyher
Rochel R. Rittgers
EthanN.Saliba
James J. Sevcik
Joy Shafer
FredL. Shinn
MarciaL. Strutz
Julie K. Svec
LoriA.Thein
Dennis R. Tindall
Randy Toole
Peggy Wasser
Gerald R. Wessels
Stanley B. Wong

District VI
James Boswell

Billy Glen Brooks 
Michael T. Chandler
Mark A. Chisum 
David L. Evans
Jerry G. Greeson 
JesseE. Hinton
Elizabeth A. Kalenak 
Mary Kruciak 
Julia Lawrence 
Nancy Hahn Marquardt 
John A. Mayes 
Bobby Lee McKim 
William T. Pace 
Virginia Sue Pike 
Cynthia Rains 
Charles L.Reynolds 
JamieSchlueter 
Sarah E. Wolfskill
LoreneC. Won

District VII
DonnE. Amott
Wayne A. Barger
RexG. Bullard
Launa Jo Byington 
Leslie K.Chatelain
Carol E. Cole
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Susan Daniels
James F. Fletcher
Eliza bethD.Garcia
Geoffry A. Haines
Richard Heinz
Timothy J . Hoerner
Stephen D. Holme
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Bruce A. Kalish 
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Gary T. Kinney 
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Renee A. Parker 
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Kathleen Sullivan 
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District VIII
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Carol E.Atkins
James R. Beazell
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Timothy Bowman
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Michael L. Deutsch
Thomas C. Dufresne
JoeB. Dunn
JoAnne English
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JaniceGriffeth
Sabina Belle Havkins
Rosemary Hinton
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Susan E. Lalicker
RaeLangdale
Vicki L.Leidall
Constance McCloy
TandaMcMillin
Brad Reynolds
Michael A. Mentch
Barbara S. Messerli
George Mrvichin
Stanley T.Nakahara
J.Scott Nelson

Becky L. Nyby 
DianneL.Ollhoff
Michael J.O'Malley 
Richard Perozich
Mary Turpin Prey 
Marion Randall
Michele DeAnn Reck 
Greg A. Robinson 
Ila Betty Rothenburg 
Jim Rumelhart 
Heidi Shipman 
Freddie H. Smith 
LetaStagnaro 
Mark H. Tonkins 
Risa Lynn Townsend 
Marlin A. Tures 
Tenley Ueda 
Francisa A. Walker
Marie Wallis
Diane Shizuko Watanabe
Michael D. Wilborn
JayneWillett

Stacy Wolfe
Alison I. Woodward
Lauren Woolf
Jean Ellen Welcome Youn|

District IX
John Behrens
Carl W. Berry
Anita A. Brown
Robert H. Cochran, Jr.
Steven J. Damico
James E.Davis
Chris A. Diaz 
John J. Donohue, Jr. 
Mary C. Doyle 
Sharon Marie Effinger 
Judy B. Friedburg 
Robin C.Gaines 
Christopher Gillespie 
Karen Goldstein 
David P. Henze 
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Neil J. Kugler 
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JohnMooney 
Daniel L. Murphy 
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James M. Roberts 
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District X
Kimberly Sue Attig
MelvinBeam 
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Carol Lee Cos ton
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INSTANT

For all Seasons,
Bodies,
Sports

No matter 
what the sport 
or season, 
Gatorade" is 
America's *\ 
thirst quencher
Because it...
• is ISOTONIC and ISO-OSMOTIC...which
means it matches body fluids lost through 
perspiration and quenches body thirst fast.
• contains ELECTROLYTE CONCENTRA 
TIONS not found in water, fruit or vegetable 
juices or most soft drinks.

All over America, all year 
long, winning coaches, trainers 
and sports physicians are mak 

ing sure their athletes are drinking 
plenty of Instant Gatorade" thirst 

quencher... at practice and at 
the game or event.

To make sure your team has plenty 
of Instant Gatorade* thirst quencher, 

contact your nearest "knowledge 
able" representative. He's listed on 
the following page. See if you can 
nail him on isotonicity, osmalariety, 

the importance of proper body fluid 
balance or the function of electrolytes.

Used by 
teams of 
the NFL

For more information call:
1 800 428-6000

In Indiana call: 317 263-2433
® <£> 1982 Stokely-Van Camp, Inc.



Instant Gatorade 
thirst quencher

Available from these 
'"knowledgeable"
representatives in
pleasant tasting
lemon/lime or
orange flavors;

4 sizes:
1qt.,1 gal., 21/2 gal.
and 6 gal. packets

Ed Amsbaugh Company Van Duzor & Associates
P.O. Box 414 12903 N. E. 26th Place 
Atchison, KS 66002 Bellevue, WA 98005 
913367-4530 206885-3899 
AR, KS, LA, MS. MO, AL, HI, ID, MT, OR, 
NB, OK. TX UT, WA, WY

Hallowell Company, Inc.
P.O. Box16946 
Orlando, FL 32811 
305 295-9500 
AL, FL, GA, KY NC, 
SC, TN, VA, WV

Peter F. Bachouros, Inc.
P.O. Box 81119 
Cleveland, OH 44181 
216243-9100 
IL, IN, IA, Ml, MN, 
ND, OH, SD, Wl

Sports Horizons
125 W. Santa Fe Avenue
Fullerton. CA 92632
714879-0350
AZ. CA, CO. NV, NM

E. A. French & Company
60 Clover Hill Drive
Stamford, CT 06902
203323-1704
CT, DE, ME, MD, MA, NH,
NJ, NY, PA, Rl, VI DC

Be sure to ask about the special insulated 
cooler/dispenser or squeeze bottle offer.

®
© 1982 Stokely-Van Camp, Inc. 1



Case Report:

Cuboid Syndrome and the 
Techniques used for Treatment

Amy Woods, RPT and Wayne Smith, RPT, ATC

Introduction
Little information is found in the literature about the 

cuboid syndrome: it is a relatively common and often 
misdiagnosed cause of foot pain. Newell described the 
symptoms occurring frequently in patients with ex 
cessively pronated feet or by trauma with the foot in a 
plantar flexed and inverted position. The cuboid becomes 
partially displaced causing hypomobility and pain. The 
following case study illustrates the cuboid syndrome and 
the techniques used for treatment.*

Case Report
An eighteen year old male recruit was running when his 

left foot landed in a pothole causing him to fall with his 
foot in a plantar-flexed and inverted position. He com 
plained of a sharp pain upon weight bearing and was 
unable to continue his activities. He reported to the 
dispensary the following morning with complaints of in 
creased foot pain.

On initial examination he presented full range of motion 
and normal strength; tenderness was present to palpation 
around the cuboid and along the fourth metatarsal. 
Postural exam demonstrated a moderate pes planus de 
formity. A diagnosis of cuboid syndrome was made and 
the treatment program was:

1. Cool whirlpool at 80 degrees for 15 minutes
2. Manipulation of the cuboid
3. Pulsed u.s. at .75 w/cm2 for five minutes to the plantar 

and lateral aspect of cuboid
4. Segmental balance pad
5. Low-dye strapping

The patient was treated for 72 hours whereupon he 
began to experience relief of symptoms; at that time a 
progressive resistive exercise program was initiated to 
strengthen the left peroneal muscles. The patient was 
able to resume full activity by the fifth day post injury.

Mechanisms of Injury
The peroneus longus originates from the upper two- 

thirds of the fibula, surrounding fascia and intramuscular 
septum. It passes posterior to the lateral malleolus, 
changes to an oblique direction through a groove in the 
cuboid and inserts in the lateral base of the first metatar 
sal and cunneoform. In the person with a pronated foot, 
the peroneus longus has a greater mechanical advantage 
and can gradually, or with trauma, immediately cause a 
partial displacement of the cuboid. The peroneus longus 
pulls the lateral portion of the cuboid dorsally and the 
medial portion moves in a plantar direction. Pain may be 
localized to the cuboid, fourth and/or fifth metatarsal or 
follow the course of the peroneus longus tendon. Pain is 
increased by palpating the peroneal groove of the cuboid.

Ms. Woods and Mr. Smith are on staff at the United States 
Coast Guard Training Center in Camp May, NJ 08204.
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Discussion of Treatment Techniques
The patient was placed in a cool whirlpool to decrease 

inflammation and for its anesthetic affects for 15 minutes. 
This was immediately followed by manipulation of the 
cuboid.** The patient was in a prone position with both 
ankles off the edge of the table. The forefoot was grasped 
by the therapist's fingers, thumbs placed over the cuboid. 
The manipulation is a quick downward thrust to move the 
cuboid dorsally and laterally (see Fig. 1).

Pulsed ultrasound at .75 w/cm2 was applied to the 
lateral and plantar aspect of the cuboid and along the 
fourth metatarsal to promote healing (see Fig. 2). A seg 
mented balance pad was placed in the shoe to relieve 
pressure under the cuboid and the fourth metatarsal 
head. A low-dye strapping was used for support and to 
counteract the pull of the peroneus longus. It was applied 
in a lateral to medial direction (see Fig. 3).

Summary
On initial evaluation, the patient complained of a sharp 

pain in his left foot with weight bearing. Following initial 
treatment he was able to walk without a limp. In three 
days he returned to marching and in five days to running 
without pain.

""Technique used was described by Newell and Woodle in April 
'81 issue of The Physician and Sports Medicine.

**The technique used as described by Newell and Woodle.
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moves the recuperating limb through a series of exercises 
that continue even while the patient sleeps.

The results? Minimal pain and maximal healing in the 
shortest possible time. In one case, a teenage girl, whose 
previously repaired knee had been so painful she wouldn't 
move it or put weight on it, recovered so thoroughly that 
she was able to go water-skiing.

What's the secret of CPM? In contrast to im 
mobilization, which can lead to a buildup of stiff fibrous 
tissue in the joint, movement stimulates cells in the in 
jured tissue to regenerate normally, producing a new sup 
ply of cartilage. Salter isn't sure why CPM also reduces 
pain, but speculates that the continuous flow of motion- 
related impulses from the area may block pain impulses to 
the brain.

Several other doctors in Canada and Europe are ex 
perimenting with CPM regimens, and Salter's device is 
presently being refined for experimental use in nine 
Canadian hospitals. He expects it to help athletes who 
have had severe knee trauma and want to try to make 
it back onto the playing field in six weeks instead of six 
months.

Aspirin with Vitamin C

Good Health Digest, July, 1982

The Food and Drug Administration has reported that 
taking aspirin with large doses of vitamin C may be more 
damaging to the stomach than taking aspirin by itself. 
Those who regularly take large doses of vitamin C should 
wait until the stomach is free of aspirin or take enteric- 
coated aspirin which does not dissolve in the stomach. 
Large amounts of vitamin C in urine also interfere with 
the excretion of aspirin, resulting in higher levels of 
aspirin in the bloodstream.

"Acupinch"

Good Health Digest, July, 1982

"Acupinch" is a treatment for muscle cramps that the 
National Safety Council reports is effective nine times out 
of ten. Team doctors and physicians across the country 
also agree the acupinch works, but have no explanation 
for it. The technique, which was first brought to the at 
tention of Dr. Donald Cooper, the 1968 Olympic team doc 
tor, consists taking firm hold of the upper lip with thumb 
and index finger at the first sign of cramping and main 
taining pressure for about 30 seconds, at which point the 
cramping usually begins to subside. +

MOVING?
Please notify the National 
Office of your new address 
as well as your old address 
(at least 30 days in advance 
of publication).
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A Tip From the Field

Prevention of Neck Injuries 
THE BAR ROLL

Gerald W.Slagle,ATC

According to Blyth and Mueller, a total of 53 fatalities 
occurred in football from 1976-1981. Forty-nine of those 
fatalities were on the high school level and four were at 
the college level. In over 90% of the fatalities, the head 
and neck were involved. It was also found that in almost 
75% of the fatalities, tackling or being tackled were the 
activities involved during the time of injury. (1)

Researchers and individuals involved in the sports en 
vironment are concerned with the number of catastrophic 
injuries that occur. Although catastrophic injuries were 
not recorded until recent years, it is believed to be in the 
number of thousands. There were 129 reported football 
deaths alone caused by cervical cord injuries from 1931- 
1968. (2) Dr. Joseph S. Torg, Director of Sports Medicine 
and Professor of Orthopedic Surgery at the University 
of Pennsylvania School of Medicine, reported eight cases 
of cervical-spine injuries which resulted in quadriplegia 
in Pennsylvania and New Jersey in the single year 1975. 
(3)

Dr. Torg, in a study of twelve cases of neck and head in 
juries, found that the injuries were caused by a force 
along the axial alignment of the spine. He cautioned the 
athlete against using the crown of the helmet as a primary 
point of contact. (4) Head-butting has been described as 
one of the most serious mechanisms of injury.

Dr. Torg's recent study of catastrophic injuries in 
dicates a reduction of injuries (catastrophic) in recent 
years. In 1980, Dr. Torg reported: "Although the in 
cidence of fatal and non-fatal intracranial hemorrhages 
among tackle football players appears to have decreased, 
the prevalence of these injuries is still impressive." (5) 
Rule changes, increased supervision of strength programs 
and improved standards and equipment have helped to re 
duce such injuries.

With the neck slightly rotated and forced into hyperex- 
tension, the athlete may describe a "burning" sensation 
which travels the neck, shoulder and, many times, reaches 
his arm and hand. This particular injury is commonly 
known as "burners" or "stingers"; however, it must be 
recognized as a brachial plexus or cervical nerve root in 
jury.

Neck collars have been worn by those athletes who 
have had or have such cervical nerve injuries. The collars 
have also been built up on both sides and in the back in or 
der to help prevent full range of motion of the neck, thus 
preventing a stretching or pinching of the cervical nerves.

In order to help prevent hyperextension of the neck, 
the following bar roll has been designed.

To construct the bar roll:

1. Cut a piece of orthoplast 12" x 9".

2. Heat the orthoplast and fold into thirds, making a bar 
12" long and 3" wide (Figure 1).

Mr. Slagle is an assistant professor at Penn State University. 
He is currently instructing in the Student Athletic Training 
Program and is an athletic trainer for the Penn State football 
team in University Park, PA 16802.

3. With a piece of l/z" ensulite or sponge rubber, cut a 
piece 3" x 6" and tape around the center of the bar 
(Figure 2). Additional pieces of ensulite or sponge rub 
ber may be added to the roll for further restriction.

4. Have the athlete put on shoulder pads, collar, and 
helmet. Place the bar roll on the posterior aspect of the 
shoulder pads and adjust the level of the bar roll by 
having the roll touching the neck collar (Figure 3).

5. Mark bar at both ends with magic marker.

6. Drill V4"-hole at each end of the bar and into the 
shoulder pads.

7. Using a lk " bolt and hex nut with two lock washers, at 
tach bar roll to the shoulder pads. Cut off excessive 
bolt.

It is important that the athlete wear a neck collar with 
the bar roll.

Figure 1. Fold a piece of orthoplast into thirds to make a 
bar.

Figure 2. With a piece of V2 1 ' ensulite or sponge rubber, 
cut a piece 3" x 6" and tape around the center of the bar.
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Figure 3. Adjust the level of the bar by having the roll 
touching the neck collar.

Summary
In many cases, with the head rotated and forced into 

hyperextension, a brachial plexus injury will occur. Neck

collars and a bar roll have been designed to help prevent 
such movement.

Along with proper treatment, the athlete must develop 
and maintain the strength level of the neck and shoulder.

References

1. Mueller FO, Blyth CS: Fatalities and Catastrophic Injuries in 
Football. The Physician and Sportsmedicine, October, 1982.

2. Head-Neck Injuries and Helmetry. Riddell Inc., 1981, p. 42.
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Editor's Note: Anyone wishing to have an idea, 
technique, etc. considered for this section should send one 
copy to Dave Burton, Duncanville High School, Dun- 
canville, TX 75116. Copy should be typewritten, brief, 
and concise, using high quality illustrations and/or black 
and white glossy prints.

5th Annual 
N AT A Student Writing Contest

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

1. This contest is open to all undergraduate student members of 
theNATA.

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

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

4. The winning entry will receive a $100.00 cash prize and be 
published in Athletic Training with recognition as the winning 
entry in the Annual Student Writing Contest. One or more 
other entries may be given honorable mention status.

5. Entries must be written in journal manuscript form and adhere 
to all regulations set forth in the "Guide to Contributors" sec 
tion of this issue of Athletic Training. It is suggested that 
before starting students read: Knight KL: Writing articles for

the journal. Athletic Training 13:196-198, 1978. NOTE: A 
reprint of this article, along with other helpful hints, can be ob 
tained by writing to the Writing Contest Committee Chairman 
at the address below.

6. Entries must be received by May 1. Announcement of the win 
ner will be made at the Annual Convention and Clinical Sym 
posium in June.

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

8. An original and two copies must be received at the following 
address by May 1, 1983. NATA Student Writing Contest, c/o 
Clint Thompson, Jenison Gym, Michigan State University, 
East Lansing, MI 48824.

effective transdermal analgesic, 

anti-inflammatory action to relieve pain,

stiffness and soreness. Mission
PHARMACAL COMPANY

ATHLETIC PRODUCTS DIVISION



Guide to Contributors
Athletic Training, The Journal of the 

National Athletic Trainers Association, wel 
comes the submission of manuscripts which 
may be of interest to persons engaged in or 
concerned with the progress of the athletic 
training profession.

The following recommendations are offered 
to those submitting manuscripts:
1. Seven copies of the manuscript should be 

forwarded to the editor and each page 
typewritten on one side of 8¥2 x 11 inch 
plain paper, triple spaced with one inch 
margins.

2. Good quality color photography is ac 
ceptable for accompanying graphics but 
glossy black and white prints are preferred. 
Graphs, charts, or figures should be of 
good quality and clearly presented on 
white paper with black ink in a form which 
will be legible if reduced for publication. 
Tables must be typed, not hand written. 
Personal photographs are encouraged. 

All art work to be reproduced should be 
submitted as black and white line art (either 
drawn with a Rapidograph [technical foun 
tain pen] or a velox stat or PMT process) 
with NO tonal values, shading, washes, Zip- 
a-tone   type screen effects, etc. used. 

All artwork to be reproduced in black plus 
a second (or more colors) should be sub 
mitted as black and white line art (see 
above paragraph), with an Amberlith® or 
similar-type overlay employed for each 
area of additional color(s). Also, all areas of 
tonal value, shading, "washes", etc. should 
be supplied on a separate clear or frosted 
acetate or Amberlith® overlay. In addition, 
all areas to be screened (a percent or tint of 
black or color) should be supplied on an 
Amberlith® overlay.

3. The list of references and citations should 
be in the following form: a) books: author, 
title, publisher with city and state of pub 
lication, year; b) articles: family names, 
initials and titles of all authors, title of 
article, journal title, with abbreviations 
accepted as per Index Medicus, volume, 
page, year. Citations in the text of the 
manuscript will take the form of a number 
in parentheses, (7), directly after the ref 
erence or name of author being cited, indi 
cating the number assigned to the cita 
tion bibliography. Example of references 
to a journal, book, chapter in an edited

book, and presentation at a meeting are
illustrated below:
a. Knight K: Preparation of manuscripts 

for publication. Athletic Training 11 
(3):127-129, 1976.

b. Klafs CE, Arnheim DD: Modern Prin 
ciples of Athletic Training. 4th edition. 
St. Louis, CV Mosby Co. 1977 p. 61.

c. Albohm M: Common injuries in 
womens volleyball. Relevant Topics in 
Athletic Training. Edited by Scriber K, 
Burke EJ, Ithaca NY: Monument 
Publications, 1978, pp. 79-81.

d. Behnke R: Licensure for athletic 
trainers: problems and solutions. Pre 
sented at the 29th Annual Meeting 
and Clinical Symposium of the Na 
tional Athletic Trainers Association. 
Las Vegas, Nev, June 15, 1978.

4. In view of The Copyright Revision Act of 
1976, effective January 1, 1978, all trans- 
mittal letters to the editor must contain the 
following language before manuscripts can 
be reviewed for possible publication: "In 
consideration of the NATA taking action in 
reviewing and editing my submission, the 
author(s) undersigned hereby transfers, 
assigns or otherwise conveys all copyright 
ownership, to the NATA in the event that 
such work is published by the NATA." We 
regret that transmittal letters not containing 
the foregoing language signed by all 
authors of the manuscript will necessitate 
return of the manuscript.
Manuscripts are accepted for publication 
with the understanding that they are 
original and have been submitted solely to 
Athletic Training. Materials taken from 
other sources, including text, illustrations, 
or tables, must be accompanied by a 
written statement from both the author 
and publisher giving Athletic Training 
permission to reproduce the material. 
Photographs must be accompanied by a 
signed photograph release form.

Accepted manuscripts become the pro 
perty of the Journal. For permission to 
reproduce an article published in Athletic 
Training, send requests to the Editor-in- 
Chief.

5. Manuscripts are reviewed and edited to im 
prove the effectiveness of communication 
between the author and the readers and to 
assist the author in a presentation com-

Journal Deadlines
In order to avoid confusion and delays 

for any contributions to the Journal the 
deadlines for various sections of the 
Journal are provided below.

Send all materials for any section of 
the Journal other than formal articles and 
"Calendar of Events" to: 

Ken Wolfert 
1010 Marilyn Drive 
Oxford, OH 45056

This includes sections such as "Tips 
From the Field", "Announcements", 
"Case Studies", "Letters to the Editor", 
etc.

Information on upcoming events for 
the "Calendar of Events" section should 
be sent to:

Jeff Fair, ATC 
Athletic Department 
Oklahoma State University 
Stillwater, OK 74074

Manuscripts must be sent to:

Clint Thompson 
Jenison Gym 
Michigan State University 
East Lansing, MI 48824 
(517)353-4412

"Tips From the Field" should be sent to:

Dave Burton 
Duncanville High School 
Duncanville,TX 75116

The Editorial Board will then review 
each paper and work with authors to 
help prepare the papers for publication. 
Each is handled on an individual basis.

The deadlines are:
Journal Deadline 
Spring Issue December 15 
Summer Issue March 15 
Fall Issue June 15 
Winter Issue September 15

patible with the accepted style of Athletic 
Training. The initial review process takes 
from six to eight weeks. The time required 
to process a manuscript through all phases 
of review, revision, and editing, to final 
publication is usually six to eight months 
depending on the timeliness of the subject. 
The author accepts responsibility for any 
major corrections of the manuscript as 
suggested by the editor.
If time permits, galley proofs of accepted 
papers will be sent to the author for correc 
tions prior to publication. Reprints of the 
article may be ordered by the author at 
this time.

6. It is requested that submitting authors in 
clude a brief biographical sketch and ac 
ceptable black and white glossy photo 
graph of themselves. Please refrain from 
putting paper clips on any photo 
graph.

7. Unused manuscripts will be returned, when 
accompanied by a stamped, self-addressed 
envelope.
Address all manuscripts to: 

Clint Thompson 
Department of Athletics 
Michigan State University 
East Lansing, Michigan 48824

The following recommendations are offered to 
those submitting CASE HISTORIES:

1. The above recommendations for sub 
mitting manuscripts apply to case studies 
as well but only two copies of the report 
need be sent to the Editor-in-Chief.

2. All titles should be brief within descriptive 
limits. The name of the disability treated 
should be included in the title if it is the 
relevant factor; if the technique or kind of 
treatment used is the principal reason for 
the report, this should be in the title. Often 
both should appear. Use of subtitles is 
recommended. Headings and Subhead 
ings are required in the involved report 
but they are unnecessary in the very short 
report. Names of patients are not to be 
used, only first or third person pronouns.

3. An outline of the report should include the
following components:
a. Personal data (age, sex, race, marital 

status, and occupation when relevant)
b. Chief complaint
c. History of present complaint (including 

symptoms)
d. Results of physical examination (Exam 

ple: "Physical findings relevant to the 
physical therapy program were ...")

e. Medical history   surgery, laboratory, 
exam, etc.

f. Diagnosis
g. Treatment and clinical course (re 

habilitation until and after return to 
competition) use charts, graphs when 
possible

h. Criteria for return to competition
i. Deviation from the expected
j. Results   days missed

4. Release Form
It is mandatory that Athletic Training 
receives along with the submitted case a 
signed release form by the individual being 
discussed in the case study injury situation. 
Case studies will be returned if the release 
is not included.

The following recommendations are offered to 
those submitting material to be considered as a 
TIP FROM THE FIELD:

1. The above recommendations for sub 
mitting manuscripts apply to tips from the 
field but only two copies of the paper 
need be submitted.

2. Copy should be typewritten, brief, concise, 
in the first or third person, and using high 
quality illustrations and/or black and white 
glossy prints.

68 Athletic Training • Spring 1983



Short-term Weight Training Effects on 
Resting and Recovery Heart Rates

Michael H. Stone, PhD, Jack K. Nelson, EdD, Sam Nader, PhD, David Carter, PhD

P ositive effects of weight training on changes in body 
composition, strength and power are known to occur 

(3, 4, 5, 11, 13). However, traditional noncircuit weight 
training has not generally been regarded as important in 
producing increases in cardiovascular fitness. Most 
studies investigating cardiovascular fitness have focused 
on aerobic power (i.e., max Vo2) (3, 8); few studies have 
investigated the effects of noncircuit weight training on 
heart rate (6, 7). Resting and recovery heart rates are con 
structs of cardiovascular fitness and therefore will reflect 
positive changes in cardiovascular fitness as a result of 
training (9). The purpose of this paper is to study the ef 
fects of a short term noncircuit weight training program 
on dynamic strength power, skinfolds, circumferences, 
and two measures of cardiovascular fitness, resting heart 
rate and recovery heart rate after a step test.

Materials and Methods
The subjects were 34 healthy college age males 

(nonathletes). The training period lasted six weeks. The 
training (3 days/week) consisted of squats (bottom of 
thigh below parallel), 1/4 squats in a power rack (45° angle 
at the knee), bench press and incline press. Training was 
preceded by stretching and light and moderate warmup 
sets were performed before each exercise. The subjects 
then performed 3X6 (RM) on each exercise. (Preliminary 
instruction and subject practice was given two days 
before beginning the training period.) Each subject 
trained and increased the weight of exercise at his own 
pace. An experimenter observed each training session to 
insure that the subjects were using proper technique and 
safety precautions.

Changes in strength were assessed using a 1RM for the 
squat, 1/4 squat, Bench Press and Incline press. All 
strength measures were made in the above order. Suf 
ficient rest was given between exercises to insure 
maximum effort. The maximums for each lift were sum 
med to produce a total weight score for each measurement 
period.

Power was assessed using two methods: 1) the vertical 
jump (VJ) and Lewis Formula (2) which is p = ^4.9 X 
BWkg X ^JVJm and 2) using a stair climbing technique 
(modified Margaria test). The vertical distance of stair 
climbing was 1.47 m. Time of ascent was measured using a 
Dekan Performance Analyzer. Timing pads were placed 
on the 2nd and 8th steps. The stair climbing runway 
(Lead-in) was 2.0 m.

Gross changes in body composition were estimated

Dr. Stone is Director for Research in the Department of 
Health, Physical Education and Recreation at Auburn Univer 
sity, Auburn, AL 36849. Drs. Nelson and Nader are both 
professors of Physical Education at Louisiana State University in 
Baton Rouge. Dr. Carter is Assistant Professor of Health and 
Physical Education at the University of Texas at Tyler.

using skinfold (SF) and circumference measures. Triceps, 
pectoral, abdominal, and thigh SF were measured on the 
right side with Lange skinfold calipers. Each SF was 
taken 3 times and averaged. Upper arm, thigh and waist 
measurements were taken using a metal tape measure. 
Body weight was measured on a medical scale.

Changes in recovery heart rate were determined using 
the Louisiana State University (LSU) step test (9). The 
LSU step test consists of a two minute stepping period at 
30 steps per minute on a 33 cm bench. Heart rates were 
taken immediately (5 sec) after completion of the test and 
at 1, 2 and 3 minute intervals. In addition, preceding the 
step test, seated resting heart rate was assessed after sit 
ting still for 5 minutes. Heart rate was determined by 
palpation of the radial artery.

All variables were assessed at the beginning (Ti), after 
3 weeks (T2), and after 6 weeks (Ts). All variables were 
measured by experimenters who had considerable pre 
vious experience. The same experimenter measured the 
same variable at Ti, T2, and Ts.

Statistical Analysis
Significant differences across time were determined 

using ANOVA with Duncan's multiple range tests as a 
follow-up. Correlations were determined using the Pear- 
son's Product Moment Method. The alpha level was set at 
p<0.05.

Results
All strength measures except handgrip showed 

significant increases over time (Table 1). Power measures 
are shown in Table 2; only SCP showed a significant in 
crease over time. Skinfolds showed a significant trend 
toward reduction, and circumferences show an increase or 
no change (Table 3). Heart rates showed significant reduc 
tions across time (Table 4). Correlations between the total 
weight score and heart rate are shown in Table 5.

Discussion
The six week training program produced general 

trends of increasing maximum strength and power, 
agreeing with previous research (4, 11). The changes in 
skinfolds and circumferences suggest a loss of fat and a 
gain in lean body mass (LBM) (i.e., an increase in muscle 
mass). Positive changes in body composition (such as 
those suggested in this study), especially an increase in 
LBM, are strongly related to strength and power gains 
(11,13).

Table 4 shows the reductions in resting and post exer 
cise heart rates. These data are in agreement with 
previous investigations (6, 7). One explanation for this 
reduction in heart rate is an increase in the parasym- 
pathetic/sympathetic input ratio (1). This reduction in HR 
is likely accompanied by an increased stroke volume due 
to an increased venous return (longer diastole) but
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Table 1: Strength Measures (mean ± S.D.)

*P<0.05
A nova

**P<0.01

Duncan'sP<0.05

a = significantly different from Ti 
b = significantly different from T2

Ti T2 T3

*Squat(kg) 93.0 ± 18.4 109.7 ± 20.0a 125.0 1 16.6ab

*l/4 squats (kg) 171.1131.7 216.1 ± 35.2a 236.0 ± 33.6ab

*Bench press (kg) 71.5115.2 76.2 1 13.0a 81.1 113.9ab

"Incline press (kg) 60.1111.5 63.5 1 ll.Oa 70.0 1 10.4ab

N.S.
HG-D(kg) 58.6 1 8.5 59.2 1 6.1 60.9 1 7.f

Table 2: Power Measures (mean + S.D.j 

A nova
*P<0.05 

**P<0.01

Duncan'sP <0.05

a = significantly different from Ti 
b = significantly different from T2

Ti T2 Ts

N.S. VJ(cm) 49.4 1 8.3 50.0 1 9.3 50.8 1 10.3

N.S. VJP 104.0 1 14.9 105.3 1 16.5 106.7 1 15.1 

(Kg-m/sec)

N.S. SCT(sec) 0.721 0.08 0.721 0.07 0.691 0.08 

*SCP (Kg-m/sec) 139.0 121.4 138.0 122.7 147.0 1 20.3a

Table 3: Skinfolds and Circumferences (mean Jl S.D.j

Anova
*P<0.05 

**P<0.01

Duncan'sP<0.05

a = significantly different from Ti 
b = significantly different from T2

Ti T2 T3

**Triceps (mm) 18.0 1 8.4 14.2 1 8.6a 15.6 1 7.5a 

"""Pectoral (mm) 14.8 1 7.8 11.1 1 7.2a 12.0 1 6.4a

**Abdominal 30.2 1 14.7 26.8 114.5a 27.6 112.5a 

(mm)

**Thigh(mm) 21.9 ±12.8 16.2 1 10.6a 18.2 1 10.6ab

**Total Skinfold 85.0 140.8 68.3 139.0a 73.8 135.4ab 

(mm)

N.S.
Upper Arm (cm) 30.7 1 4.0 32.0 1 2.6 32.2 1 2.3 

Circumference

N.S.
Waist (cm) 82.6 1 10.1 81.6 112.5 82.7 1 7.2 

Circumference

**Thigh (cm) 56.9 1 9.0 58.7 1 4.5a 58.6 1 4.5a 

Circumference

N.S.
Body Weight 171.00 124.16 170.58 126.10 173.16 123.54 

(Ibs.)

Table 4: Heart Rate Measures (mean ± S.D.)

Anova
*P ^0.05 

**P<0.01

Duncan'sP<0.05

a = significantly different from Ti 
b = significantly different from T2

Ti T2 T3

**RHR 84.5 1 10.1 78.4 1 14.2a 73.7 1 12.3ab

*HR-5sec. 160.5116.7 158.1122.7 148.3 116.5ab

**HR-lmin. * 120.3120.6 111.9 120.2a 107.8 ±19.0a

**HR-2min. 106.3119.2 98.1 116.8a 94.5 117.3a

**HR-3min. 99.0117.0 89.6 Il6.5a 87.9 Il6.5a

Table 5: Correlations Between Heart Rate and 
Total Weight Score

HR HR HR HR HR 
Rest 5-sec 1-min 2-min 3-min

Test! -.26 .09 -.12 -.17

Total Weight Test 2 -.41 -.11 -.13 -.21 -.27 

Score
Test3 -.50 -.29 -.26 -.33 -.30

probably does not reflect an increase in chamber volume 
(6). A second possible reason for the HR reduction after 
work is concerned with the relative stress imposed by the 
step test at T2 and Ta compared to Ti. Body weight did not 
change significantly (Table 3), thus the external work per 
formed during each test was essentially the same. 

Because of the increase in leg and hip strength the work 
demanded by the step test would be relatively less 
stressful at T2 and Ts. This is consistent with the findings 
of increased strength on short term endurance (4). The 
reduced muscular stress might be reflected in lower heart 
rates. However, if reduced stress were the only factor, 
the lower resting HR would not be expected to occur.

If we conclude that weight training will elicit a central 
cardiovascular effect, then the following hypotheses 
would be reasonable.

1) Those subjects working the hardest (greatest work 
loads) would realize the greatest strength gains.

2) Those subjects working the hardest would realize the 
greatest reductions in heart rate.

Support for these hypotheses would be evidenced by an 
increasingly negative relationship between strength and 
heart rate measures. Weak but increasingly negative 
correlations were found between the total weight score 
and HR at all levels across time (Table 5).

Practical Significance
Typically, endurance training (usually distance run 

ning) is used to obtain increased aerobic power and car 
diovascular fitness. This type of training will likely in 
terfere with the performance of strength-power athletes 
(i.e., weightlifters, throwers) (5, 10, 12); therefore it is of 
ten avoided. These athletes are usually heavily dependent 
upon resistive training for performance enhancement. 
While cardiovascular fitness is relatively unimportant for 
these athletes' performance, it is likely related to their 
health status. The exact relationship between training 
bradycardia and health status is unknown. However, this,
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and other studies cited, suggest that weight training may 
positively effect cardiovascular fitness and perhaps health 
status.

Cardiovascular fitness and high aerobic power are 
strongly related to endurance athletes' performance (e.g., 
long distance running, swimming). There are times, 
usually because of injury, that these athletes cannot 
follow their typical training program but could engage in 
some weight training. The weight training might 
minimize the loss in cardiovascular fitness.

Conclusion
Based on the results of this study, weight training can 

produce a positive central effect reflected in reduced 
heart rate at rest and after work. The magnitude of the 
central effect may be related to the total work ac 
complished.
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A Tip From the Field

A Combination of 
Adhesive Ankle Strappings

Joe Harbottle, ATC

Introduction
In the rehabilitation of ankle sprains there eventually 

comes a time when an athlete has to gradually begin run 
ning, cutting, and jumping on the healing extremity. As 
athletic trainers dealing with post injury ankle taping, our 
main concern is to support the affected ankle as much as 
possible in order to limit discomfort and to prevent 
recurring injury. Various trainers over the years have 
devised their own techniques on how injured ankles 
should be supported. From these innovations, different 
methods have come about in the taping of ankles. We have 
an idea which utilizes a combination of techniques in 
providing maximum support for ankles needing special at 
tention. Our suggestion uses moleskin adhesive felt, a 
"Spartin" taping, and a closed blanket weave taping.

Materials Needed
Heel and Lace Pads 
Adhesive Spray 
Pre-wrap

Taping Procedure

V/z or 2 inch White Tape
3 inch Elastikon
3 inch Moleskin adhesive felt

Figure 1. With the ankle shaved and heel and lace pads in 
place, put on three anchors (using 1V2 1 ' or 2" white tape), 
two approximately 4 inches above the malleoli and the 
other around the arch and instep.

Mr. Harbottle is a Graduate Assistant at Northern Illinois 
University in DeKalb, IL 60115.

Figure 2. Next put on three stirrups, starting all three on 
the medial aspect of the ankle as would be the case in in 
version sprains. These stirrups provide a good foundation 
for the moleskin to adhere. The first stirrup runs 
posterior to both malleoli. The second stirrup covers both 
malleoli. The third stirrup runs anterior to both malleoli 
making sure to cover the anterior talofibular ligament.

Figure 3. Using 3 inch wide moleskin, cut a strip long 
enough to cover the stirrups. Starting on the medial side 
of the calf anchor, adhere the moleskin so it is centered 
over the medial malleolus. Pulling taut, center the 
moleskin over the lateral malleolus and anchor it to the 
lateral side of the calf anchor. Secure the moleskin by an 
choring at the top and in the middle just above the 
malleoli. This should place the ankle into slight eversion 
(for inversion sprains), but it would be neutral when 
weight bearing.
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Figure 4. Over the moleskin we put a "Spartin" taping. 
Begin the "Spartin" by cutting a strip of unstretched 3" 
elastikon roughly 14 inches long. Stretching the elastikon 
tight, center it on the heel directly under the malleoli.

Figure 6. Take the split tails and pull them tightly over 
the anterior and posterior portions of the ankle. Continue 
pulling and wrap the tails around the lower leg.

Figure 8. Finally, cover everything with a closed basket 
weave taping including heel locks.

Editor's Note: Anyone wishing to have an idea, 
technique, etc. considered for this section should send one 
copy to Dave Burton, Duncanville High School, Dun- 
canville, TX 75116. Copy should be typewritten, brief, 
and concise, using high quality illustrations and/or black 
and white glossy prints.

Figure 5. Next take the tape on the medial side and split it 
down to just under the medial malleolus.

Figure 7. Repeat the same procedure on the lateral side as 
that performed to the medial side in Fig. 5 and 6. A couple 
of "Spartins" can be used if additional support is desired.

Final Remarks
Careful attention should be taken not to apply the tape 

too tightly for this will insure proper circulation to the 
foot and decrease the chance of tape cuts. The correct 
amount of tension applied is best determined through ex 
perience. +

Brochure Requests
Requests for the brochure entitled "Careers in 

Athletic Training" should be sent to the National Of 
fice at P.O. Drawer 1865, Greenville, N.C. 27834. 
Single brochures are supplied upon request at no 
charge. NATA officers and committees, schools 
having an approved athletic training curriculum, 
and those having an apprenticeship program are 
furnished multiple copies of the brochure at no 
charge.
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Constitution
of the 

National Athletic Trainers Association

Article I - Name

The name of this organization shall 
be the National Athletic Trainers' 
Association.

Article II -- Objectives

The objectives of this association 
shall be:
(1)The advancement, encourage 

ment, and improvement of the ath 
letic training profession in all its 
phases, and to promote a better 
working relationship among those 
persons interested in the problems 
of training.

(2)To develop further the ability of 
each of its members.

(3)To better serve the common 
interest of its members by provid 
ing a means for a free exchange of 
ideas within the profession.

(4)To enable members to become 
better acquainted personally 
through casual good fellowship.

Article III -- Membership

Section I
There shall be eight (8) classes of
membership as follows:

(1) Certified
(2) Associate
(3) Retired
(4)Student
(5) Affiliate
(6) Advisory
(7) Allied
(8) Honorary

and no individual shall be eligible for 
more than one (1) class of 
membership at the same time.

Section 2
Qualifications for membership and 
the rights and obligations of members 
shall be as indicated in the By-Laws.

Article IV -- Election of Members

Section 1
Application: Each applicant for any 
class of membership shall sign an 
application stating his desire and 
intention to become a member of the 
association, to advance its best

interests in every reasonable manner 
and to accept as binding upon himself 
its constitution and By-Laws.

Section 2
Membership in the National Athletic 
Trainer's Association is based on ap 
proval of each District's membership 
committee, the National Athletic 
Trainers' Association membership 
committee, in addition to completion 
of requirements for membership as 
listed in the By-Laws.

ARTICLE V - DUES

Section 1
The dues of all classes of members 
shall be as prescribed by the By- 
Laws.

ARTICLE VI 
MEMBERSHIP

SUSPENSION OF

Section 1
Membership cancellations may be 
recommended by any member of the 
association for a cause and the 
membership of any member be 
caused to cease by a two-thirds 
majority vote of those members 
present at the annual business 
meeting.

Section 2
Appeals: A person whose member 
ship is cancelled in accordance with 
Section 1 shall be allowed, either in 
person or through some member of 
the association, to appeal to the Na 
tional Membership Committee for re 
consideration. Information in the 
appeal shall be presented to the 
Board of Directors and the Board 
shall, by a majority vote, decide 
whether to submit the question of the 
membership cancellation to the asso 
ciation membership for another one 
in accordance with Section 1.

ARTICLE VII- VOTING POWER

Section 1
Certified and certified retired mem 
bers shall be entitled to one vote upon 
all questions submitted to the associa 
tion for decision.

ARTICLE VIII - ORGANIZATION

Section 1
National: The governing body of this
organization shall be The Board of
Directors.

Section 2
Regional: Each District Athletic 
Trainers' Association will be self- 
governing as per its own specific 
Constitution and By-Laws. Nothing 
in a District Constitution and By- 
Laws shall be contrary to the Na 
tional Constitution and By-Laws. In 
its relations with the National Organ 
ization, the District Association will 
be under the jurisdiction of the Na 
tional Athletic Trainers' Association 
Constitution and By-Laws.

(a)For the purpose of facilitating the 
work of the National Athletic 
Trainers' Association the United 
States and Canada shall be divided 
into ten (10) geographic areas and 
each district organization shall 
have district jurisdiction through 
out one of the areas. District area 
boundaries shall be set by the 
Board of Directors, and the dis 
tricts shall be designated and iden 
tified by the numbers one (1) 
through ten (10).

(b)Each District shall elect a District 
Director who must be a Certified 
member of the National Athletic 
Trainers' Association. Each Dis 
trict Director shall serve as a 
member of the Board of Directors 
of the national organization and 
act with full authority for the dis 
trict in carrying out the functions 
and responsibilities of The Board 
of Directors.

Section 3
(a)President: The president shall be 

elected by a majority popular vote 
of the voting membership of the 
National Athletic Trainers 
Association. The Board of Direc 
tors shall be the nominating com 
mittee. Candidates must have ser 
ved on the Board of Directors
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some time during the four years 
immediately preceding the 
meeting at which nominations are 
made. Two candidates shall be 
nominated at the meeting in June 
one year before the end of the 
term of the current President. The 
biography of each candidate shall 
be published in the fall issue of 
the Journal of the N.A.T.A. 
ATHLETIC TRAINING following 
the nominations.

The membership voting shall be 
by mail. A ballot shall be mailed to 
each voting member at his/her ad 
dress of record by November 15th 
and the marked ballot must be 
returned by mail to the Executive 
Director at the designated address 
and be postmarked no later than 
December 1st.

The term of the President shall be 
two years and he/she may not 
serve more than two consecutive 
terms. The term of office shall 
begin at the business meeting of 
the Association at the Annual 
Meeting and Clinical Symposium 
following the election.

(b)Vice President: The District Direc 
tor from one of the ten districts 
shall be elected to the office of Vice 
President by the Board of Direc 
tors. One or more district direc 
tors may be nominated by mem 
bers of the Board and election shall 
be by majority vote.

The Vice President must be a 
District Director, also. If the Vice 
President ceases to be a District 
Director a new Vice President 
must be elected.

The term of office of the Vice 
President shall be one year and 
he/she may be reelected.

If the office of President becomes 
vacant before the end of the term 
for which the President was elec 
ted, the Vice President shall 
become President immediately 
and shall serve as President for 
the remainder of the term for 
which the previous President was 
elected. In the event that the 
President-elect is unable to 
assume the office of President, the 
Vice President shall become the 
President-elect and then become 
President at the beginning of the 
term for which the original 
President was elected, and serve 
for the full term. It is therefore 
possible that a vice-president 
could serve a partial term as 
President followed by a full term. 
In such a circumstance a President 
shall be eligible for nomination and

election for one consecutive term 
following the first full term.

The Vice President has no con 
stitutional duties other than to 
assume the office of President or 
President-elect as prescribed.

Section 4
Removal of Officers: All national 
officers may be impeached and 
convicted on the following grounds: 
embezzlement, malfeasance in office, 
and actions contrary to or in violation 
of this Constitution and its By-Laws. 
Before impeachment proceedings can 
be instituted, a brief, containing the 
charges shall be drawn up and pre 
sented by a board member to the 
Board of Directors sitting in execu 
tive session. The aforementioned 
brief must then be adopted by a 
majority vote prior to the formal pre 
sentation of the charges. Impeach 
ment of any officer shall require a 
two-thirds vote of the voting mem 
bership of the Association present at 
the annual meeting.

ARTICLE IX - POWERS AND DUTIES 
OF OFFICERS

Section 1
The officers are the President, Vice- 
President, Board of Directors and 
Executive Director.

Section 2
All powers and duties of officers
are as prescribed in the By-Laws
and Article VIII Section 3 of the
constitution.

ARTICLEX - COMMITTEES
All committees, except the 
membership committee, shall be 
appointed by the President with the 
approval of the Board of Directors.

ARTICLE XI - MEETINGS
Section 1
The annual business meeting shall be 
held each year at a time and place set 
by the Board of Directors.

A quorum for the annual meeting 
shall consist of one-fifth of the voting 
membership of the Association, 
excluding Certified Retired members 
in figuring the one-fifth.

Section 2
The Board of Directors may submit 
items of association business to 
the voting membership for a vote by 
mail. Approval of items so submitted 
shall require a "yes" majority of 
a respondence of at least one-fifth of 
the voting membership of the associa 
tion.

Section 3
The Board of Directors shall meet at 
the National Convention and at any 
other time that the President 
determines it necessary to call a 
Board meeting.

A quorum for a Board of Directors 
meeting shall be six (6).

The President may submit approp 
riate items of association business to 
the Board of Directors for a vote by 
mail. For such a voting procedure the 
President shall first secure a 
"second" to the proposal and then 
submit the proposal to each member 
of the Board by mail with a request to 
mail a "yes" or "no" vote on the pro 
posal by a definite date not sooner 
than ten (10) days after the mailing of 
the proposal. Board approval of items 
submitted shall require a "yes" vote 
of at least six members of the Board.

The President may submit emer 
gency items of Association business 
that are appropriate for Board action 
to the Board of Directors for a vote by 
telephone. For such a voting pro 
cedure the President shall first 
secure a "second" to the proposal and 
then call each member of the Board 
for his vote on the proposal. Board 
approval of items so submitted shall 
require a "yes" vote by at least six 
members of the Board.

ARTICLE XII - AMENDMENTS TO 
THE CONSTITUTION

Section 1
All proposed amendments to the 
constitution shall be submitted in 
writing to the Executive Director at 
least six weeks prior to the annual 
business meeting. The Executive 
Director shall distribute copies of the 
proposal to all voting members at 
least three weeks prior to the annual 
business meeting.

Section 2
A proposed amendment to the con 
stitution that has been properly sub 
mitted shall be read at the annual 
business meeting and a two-thirds 
(2/3) majority vote of the voting 
membership present shall be neces 
sary for the adoption of the said 
amendment.

ARTICLE XIII - AMENDMENTS TO 
THE BY-LAWS

The By-Laws may be amended at 
any official meeting of the Board of 
Directors by a majority vote.

By-Laws may not be added, deleted 
or amended by a vote by mail or 
telephone.  
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Case Report:

Cold-Induced Nerve Palsy
J. Terry Parker, ATC; Neal C. Small, MD; Paul Glenn Davis, LAT

For more than twenty years now, the use of cold has 
been implemented almost exclusively in the initial treat 
ment and rehabilitation of athletic injuries. Since 1961 (1), 
this modality has been discussed, investigated, proved, 
refined, validated and rediscussed. (2) However, little, if 
any, information is available regarding the incorrect or 
haphazard use of cold and its effect on an unsuspecting 
athlete. Therefore, it is the intention of this paper to make 
the reader more aware of this potential hazard and to 
present a case that illustrates such an occurrence.

Case Report
During the 1980 football season, a 15 year old high 

school athlete sustained a non-specific injury to his left 
knee. Because the injury brought about recurrent 
episodes of joint effusion, ice was applied to the affected 
knee by a coach and the young man was instructed to 
leave the ice in place for the duration of practice. When 
the ice was removed, approximately two hours later, the 
athlete noted anesthesia over the anterolateral tibial 
musculature and over the dorsal aspect of his left foot. He 
also experienced weakness in dorsiflexion and in his 
ability to extend his great toe. Further examination by 
the team physician (NCS) revealed decreased function in 
the lateral compartment musculature and palsy in both 
the superficial and deep distributions of the peroneal 
nerve.

Treatment
At the recommendation of the team physician, the 

athlete was placed in a polyprophelene foot-drop brace 
and electrical muscle stimulation was applied to the an 
terolateral tibial musculature by the attending athletic 
trainer (PGD). This was done for a ten day period, after

Mr. Parker, Dr. Small and Mr. Davis are affiliated with the 
Piano Independent School District, Piano, Texas.

which peroneal nerve function had improved substantially 
and the athlete was able to dorsiflex and evert the ankle 
against some resistance. Again at the recommendation of 
the team physician, the athlete continued to wear the 
prophylactic brace for another three weeks, at which time 
complete function and sensation was restored, eliminating 
the need for painful EMG studies.

Subsequent Injury Management
During the 1981 football season, the same athlete 

sustained both a left lateral ankle sprain and a peroneal 
muscle strain. The attending athletic trainer (JTP) 
modified the initial cold application by first soaking an 
elastic bandage in an ice/water combination for a five 
minute period. It was then wrapped around the athlete's 
ankle one time, followed by an ice bag that was secured by 
the remaining elastic bandage. Uneventful treatment and 
rehabilitation took place and the athlete returned to full 
activity in a very short time.

Summary
Reports of cold-induced nerve palsies are rare, and very 

few, if any, have been reported in the existing medical 
literature. The neuropathology reported in this case was 
undoubtedly the result of improper use of an otherwise 
beneficial modality. The authors believe that the 
education of parents, coaches and athletes in the proper 
use of treatment modalities will prevent further notoriety 
of this problem and help eliminate conditions of this 
nature in the years to come.
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A Review of 
Orthotic Plastics

Alan Peppard, ATC, LPT 
Michael O'Donnell, CP

O rthopaedic appliances provide a necessary aspect within 
both the care and prophlaxis for many athletic injuries. 

Effective utilization of orthopaedic appliances is dependent 
not only upon the trainer's knowledge regarding the nature of 
the pathology and procedures whereby the orthopaedic ap 
pliance will modify the stresses inherent within athletic activi 
ty, but also upon the selection of the appropriate material to 
match the design requirements of the appliance. To maximize 
both the design and utilization of orthopaedic appliance, the 
trainer must therefore be knowledgeable of materials com 
monly utilized within orthotics (the science that deals with the 
making and fitting of orthopaedic appliance 1 . As a means of 
maximizing the design and construction of orthopaedic ap 
pliances within athletic training the following summary of 
plastics commonly utilized within orthotics has been de 
veloped.

Three different types of plastics utilized within orthotics 
are:

1) Thermoforming: Plastics that are formed and later may 
be reformed by the addition of heat. One of the low tempera 
ture variety generally these plastics can be formed over the 
athletes skin for an extremely accurate fit. Because of the 
ease of fitting and reforming this type of plastics are more 
commonly used.

2) Thermosetting: These are generally higher temperature 
plastics with a high degree of cross-linking between the 
strands. These plastics are generally rigid and difficult to 
reform. They frequently require a plaster mold of the limb for 
forming.

3) Thermoplastic foams: Plastics that have been foamed by 
the addition of agents such as gas, liquids or crystals at high 
temperatures to produce varying density materials.

Heating, Forming, Cooling, and Finishing Thermoforming 
Plastics

Thermoforming plastics require sufficient energy generally 
supplied by heat to increase vibration within its interchain 
structure. Insufficient heating will not allow enough mobility 
and the plastic may fracture during forming. Excessive heat 
ing will cause disruption of the alignment of the chains and 
thereby cause possible loss of the material characteristics2 . 
Heating for forming therefore requires careful control of the
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OH.

temperature of the plastic. Because of the poor thermal con 
ductivity of most thermoforming plastics, conductive heating 
tends to only heat the surface and leave the inner bonds of the 
material cool. Due to this unequal heating, conductive heating 
generally provides an average means of heating. More effec 
tive heating can be obtained by circulating warm air around 
the plastic (convection method) and thereby slowly heating 
the material. Radiation (usually infrared) provides a faster 
means of heating but heats the inner portion of the material 
while the outer is cooled by the atmosphere. Because of the 
above problems within heating, the most effective and effi 
cient means of providing even heating is to use both convec 
tion surface heating and radiation for inner heating.

Forming can be done by either draping or vacuum forming. 
Draping involves heating the plastic and then placing it on the 
limb or mold and pressing it into shape. The plastic may then 
be removed while still warm (facilitates removal) or after 
complete cooling has occurred. Vacuum forming involves 
suspending the plastic from a metal frame over an evacuation 
chamber. As the plastic is heated, the mold is evacuated and 
the plastic sheet drops into the chamber and contours closely 
to the shape of the mold. To assist removal, the plastic is 
removed from the mold prior to total cooling.

A combination of both vacuum and drape forming provides 
an excellent method for forming some high temperature plas 
tics to casts. This is done by draping the mold and evacuating 
the area between the mold and plastic drape.

Cooling of the plastic allows the chains to reorient them 
selves into the most structurally stable configuration and for 
that reason quick cooling may produce strained configuration 
and therefore weaken the material. Although slower cooling 
methods are generally suggested, the advantages of quench 
ing certain plastics is uncertain3 . Although, at the present 
time, a negative effect has not been found with ice water 
quenching techniques.

Trimming of the edges can usually be easily accomplished 
by sanding, grinding and/or buffing. Other methods of 
finishing include heating (usually with a propane torch) or the 
use of organic solvents for some of the materials.

Low Temperature Thermoforming Plastics 
AQUAPLAST* low temperature thermoplastic splinting 

material; polyester sheets with waxy, hard smooth surface; 
glossy opaque yellow-white; perforated or non-perforated; 
very rigid material which softens in water at 140 F°; becomes 
soft and moldable when transparent; able to be cut with 
scissors when hot, shears when cool; becomes self-adhesive 
and elastic when hot and transparent; return to shape on 
heating; can be reformed; protect athlete's hair with soap, 
vaseline or water on forming; shape right to athlete's skin with 
hands; available in 1/16" (moldable for 1-2 min., sets in 5-7 
min.); 1/8" (moldable for 3-4 min. sets in 15-20 min.); may be 
quenched with ice water to speed setting; shrinks about 2% on 
cooling; available with green stripe-less pliable, more stretch 
for larger applications; available with black stripe for fine 
constructions; (rigidity index 7/10)**; used for fracture and 
upper extremity splinting; information acquired from (A), 
(B), (C).

BIOPLASTICS* poly vinyl chloride sheets, thermoplastics; 
available in opaque, beign or pink; smooth surfaced; pos 
sesses high impact strength and rigidity; heat to 170-220 F°
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until soft, cuts with scissors; shape to athlete with heat separ 
ator-stockinette recommended; becomes moderately elastic 
when hot; sets in 1 -2 min.; not self adherent, either wet or dry; 
material is difficult to reshape after first forming; finished with 
sanding, scraping or buffing; may be cleaned with warm 
soapy water; (stiffness index of 9/10); used for upper extrem 
ity static splinting material; material may crack if notches 
incorporated into design; information acquired from (C), (D), 
(T).

GLASSONA cellulose acetate plastic bandages, hard 
porous wrap; lightweight; in opaque white; becomes pliable 
but difficult to remold; set is activated with acetone, wrap 
applied over stockinette; cuts with scissors and is self- 
adherent; sets in 10-15 min., cures in 24 hrs.; acids cause 
decomposition, bases produce swelling of material; used for 
upper and lower limb fracture bracing; information acquired 
from (C).

HEXCELITE polycapralactone opaque white bandages 
and splints; rigid porous mesh; difficult to reshape; use heat 
separator of stockinette; activated with hot water of 160-180 
F°; wrap over separator and discard plastic packing material; 
material cuts with scissors and is self-adherent; sets in 3-5 
min. and cures in 15-20; used for fracture bracing and orthotic 
splinting; information acquired from (C), (U).

KAYSPLINT* polyester polycapralactone sheets; unperfo- 
rated only; comes with hard smooth semigloss surface; heat 
to 150-170 F° until pliable, water heated; when hot, cuts with 
scissors and is self adherent with general organic solvents; 
stretches with minimal shrinkage; shape directly to athlete, 
separator not required; sets in 2-5 min. , cures in 24 hrs. ; used 
as all purpose orthotic splinting material; index 6/10; material 
almost identical to Polyform; information acquired from (C), 
(T).

LIGHTCAST fiberglass and acrylic resin bandages; pliable 
material with hard porous surface; resists chipping; opaque 
yellow white color; apply with polypropylene separator; wrap 
as with standard plaster bandage; hardness with UV light in 6 
min.; self-adherent, roll edges to finish; used for fracture and 
orthotic splinting; information acquired from (C), (V).

ORTHOPLAST* low temperature synthetic rubber ther 
moplastic available in one thickness, perforated or non- 
perforated sheets are semi-gloss white material, waxy 
appearance; cuts with shears when cold, scissors when hot; 
heat to 170 F° in oven, hydrocolator, water or heat gun; 
suggested carrying sheet with silicone separator with oven; 
dry heat preferred for bonding uses; shape to skin, stockinette 
recommended, sets in 8-10 min, may be quenched with cold 
water; may be wrapped with bandage during set to shape; may 
be reformed with heat from heat gun; reinforced with strips 
and heat gun over metal or straws; may be punched or drilled 
to ventilate; dissolves with general organic solvents; for stor 
age avoid air and light, promotes decompostion; (rigidity 
index 4/10); used for fracture treatment and orthotic fabrica 
tion; information acquired from (A), (C), and (E).

POLYFLEXII* low temperature isoprene containing ther 
moplastic; moderately stretchy when warm, moderate flex 
when cool; semi-gloss white 1/8" sheets in perforated and 
non-perforated; heats in water to 160 F° for 3-5 min.; wipe and 
cut with scissors when heated; reheatable and remoldable 
after originally formed; non-toxic, non-porous, odorless 
material which sets in 24 hrs.; self bonding when wiped with 
solvent; may be shaped directly to athlete; stretches with 
minimal shrinkage; used for larger support and orthotic appli 
cations; information acquired from (A), and (F).

POLYFORM* low temperature polyester polycapralac 
tone sheets; hard smooth white semi-gloss surface; available 
in 1/8" sheets, perforated or non-perforated material; is non- 
toxic, non-porous, and odorless; heated in 160 F° water for 40 
sec. until pliable; shapes directly to athlete's skin after sur 
face cooling; stretches with minimal shrinkage; self-bonding

with recommended solvents; cut with shears when cool, scis 
sors when hot; reheated with water or heat gun for remolding; 
sets in 2-5 min. and cures in 24 hrs.; (rigidity index 6/10); used 
in upper extremity orthotic stabilization; information ac 
quired from (C), (F), (G).

POLYSAR X-414 low temperature synthetic rubber ther 
moplastic; matte opaque pink or yellow; available in 1/4" thick 
sheets or tubes, various dimensions; material is non-toxic 
with a good strength/weight ration; cuts with saw or shears 
when cool; heat for 4-6 min. at 180 F° in oven or water; shape 
over stockinette protected athlete with gloves; sets and cures 
in 5-10 min.; does not change shape after set, has some flexi 
bility; self adherent when hot and dry; may be finished on disc 
or other sander; overheating produces breakdown and discol 
oration; long term perspiration produces deterioration; used 
for prosthetic socket material and rigid orthotic applications; 
information acquired from (C) and (H).

SANSPLINT hard surfaced synthetic rubber sheets; avail 
able in perforated and non-perforated styles; semi-gloss 
opaque pink finish with one side grained; slightly rigid; dis 
solves with general organic solvents; cuts with scissors and 
has minimal shrinkage; heat to 150-175 F° in oven with sili 
cone separator; shape on athlete, stockinette optional; sets in 
10 min., cures in 24 hrs.; self adherent in malleable stage; used 
for fracture and orthotic splinting material; information ac 
quired from (C).

WARM-N-FORM* hard surfaced polyvinyl chloride 
sheets; shiney transparent amber one side, gold fabric on 
other; non-self-adherent with minimal stretch and memory; 
cuts with saw when cool, scissors when hot; dry heat only to 
130-180 F° until moldable; shape to athlete, fabric side to skin; 
sets in 1-3 min.; used in upper extremity support and immobi 
lization; information acquired from (C), (W).

High Temperature Thermoforming Plastics
ABS (Acryionitrile — Butadiene — Styrene) rigid tough 

thermoplastic; heated, usually by convection at 300 F° until 
flexible; easily shaped for vacuum forming brittle under im 
pact; resists chemical decomposition, usually decomposition 
stabilized; difficult to thermobond to other materials; used for 
spinal and sitting supports; information acquired from (I), (J), 
and (K).

CAB (Cellulose — Acetate — Butyrate) transparent thermo- 
forming plastic; used for prosthetic check sockets; identical 
to UVEX; information acquired from (J).

CO-Polymer a two monomer containing thermoplastic; 
available in polyethylene and polypropylene mixtures; has 
relative properties of both materials; enables selections of 
most desirable property ratios; heating and flexibility can be ad 
justed by ratio variations.

HIGH IMPACT VINYL* polyvinyl chloride thermoplastic 
sheets; transparent blue tint material; heat to 200-225 P in oven 
or water until moldable; wipe dry before forming; may be 
formed to protect athlete or cast; becomes moderately elastic 
when hot; modifications can be made with a heat gun and 
pressure; tooled with drills, sanders and buffers; bonded with 
rivets and contact adhesives; cleaned with hot soapy water; 
used for upper extremity orthotic positioning devices; (rigid 
ity index 10/10); information acquired from (D).

KYDEX* Polyvinyl chloride acrylic material; available in 
1/16", 1/8", 3/16" and 1/4" thickness; available in many colors; 
has one side smooth, one side textured; heat in 350 F° oven 
until becomes malleable; form on cast with gloves; sets in up 
to 7 min.; elastic when hot, modifications with heat gun; 
tooled with drills, sanders and buffers; cleaned with hot soapy 
water; rigid thermoplastic with high impact strength; dynamic 
or static upper extremity orthotic devices; information 
obtained from (D).

*more commonly utilized thermoplastics 
**relative index provided by authors
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NYLOPLEX* rigid thermoplastic acrylic; available for 
orthotic used in 2Vi and 3 mm thicknesses; material is trans 
parent amber or red-orange; cutting with saw and finishing 
recommended before forming; may be finished with sanders 
or buffers; convection heat to 284 F°for no more than 10 min.; 
slightly elastic when hot; molded with gloves and pressure to 
dry cast; material sets and cools rapidly; may be ace wrapped 
and padded for optimum fit; for maximum strength tempered 
for two hours at 90, 70, and 50 C°; has high tensile strength; 
resilience and resistence to most chemicals; non-porous plas 
tic, may be cleaned with hot soapy water; slight modifications 
can be made with a heat gun; stiffness index 10/10; used for 
Ankle Foot Orthotics and Wrist Spiral and other high strength 
applications; information acquired from (D).

ORTHOLEN high density polyethylene thermoplastic; skin 
toned, mechanically strong; softens in oven at 350 P or In 
frared oven; strong forming pressure required to mold to cast; 
retains shape well over long time periods; white cloudy 
sheets, 1/16", 1/8" and 1/4"; finished by sanding or buffing; may 
be reheated and reformed by heat gun; easily penetrated by 
X-rays; hypo-allergenic, tasteless and odorless; resists acids, 
bases and most solvents; may be cleaned with warm soapy 
water; used for high stress orthotic devices; information ac 
quired from (M).

PENNLONII super tough high temperature thermoplastic; 
available in 1/32" and 1/16"; used for upper and lower extrem 
ity orthotics; similar to high density polyethylene; informa 
tion acquired from (A).

PLEXIDUR rigid high impact strength thermoplastic; con 
structed of a Nylon-Methocrylate Alloy; transparent sheets 
2 1A and 3 mm thick; heat at 250-280 F° for up to 10 min.; 
usually formed over dry cast (preferrably); slightly elastic 
when hot; short setting time; usually cut and finish pattern 
before forming; tooled with drills, sanders and buffers; 
bonded with rivets and contact adhesives; cleans with hot 
soapy water; material is similar to N YLoplex; used for plastic 
check sockets and high stress orthotics; information acquired 
from (D).

PLEXIGLASS Methyl Methacrulate Acrylic; high tempera 
ture thermoplastic sheets; clear transparent plastic sheets.

POLYCARBONATE transparent high impact resistant 
thermoplastic; high fatigue resistance on flexion; easily ther- 
moformed; water removal for 36 hrs. at 270 F°; softens at 400 
F° for forming; has good stability and stain resistance; iden 
tical to LEXAN; used for prosthetic check sockets; informa 
tion acquired from (I), (J), and (K).

POLYETHYLENE tough waxy thermoplastic sheet mate 
rial; rigid or flexible depending upon thickness; available in 
thickensses of 1/16", up to 1/2"; heat to 265 F° for 15-20 min. in 
circulating oven; becomes transparent when ready for form 
ing; self-sealing when thermoformed; odorless, tasteless, and 
well skin tolerated; available in low density   more flexible, 
less rigid (high density   see Ortholen); not easily bonded 
with glues; stiffness index 9/10; used for cast thermoforming 
most types of orthotic devices for upper, lower and spinal 
where flexibility may be advantageous; information acquired 
from (B), (I), (J), (K), (N).

ROYALITE light or dark gray acrylic rubber thermoplastic; 
heated to 300-350 F° in convection oven or until soft in IR, 
formed on cast with glove protected hands; elastic when hot, 
may be reformed with heat gun; short setting and working 
time; tooled with drills, sanders and buffers; bonded with 
rivets or contact adhesives; used as polyethylene materials; 
information acquired from (D).

THERMO-VAC always clear thermoplastic of ionomer res 
in; heated to 250-275 F° for 1/16" and 1/8" thicknesses, heated 
to 300 F° for 3/16" and 1/4" thicknesses; heat for 5-6 min., but 
no longer than 7; apply to wet cast for retention of clarity; 
weldable, solvent resistant and non-toxic; easily reformed by 
addition of heat; rigidity index 9/10; used as polypropylene for 
orthotic components; information acquired from (Q).

VITRATHENE thermoplastic polythene; non-toxic, 
smooth, non-adhering material; grade 1   white opaque, heat 
at 350 F°; grade 2   pink opaque, heat at 245 F° available in 
thicknesses of 1/8", 3/16" and 1/4"; odorless, low water and 
vapor permeability; buffed and sanded with felt and paper; 
may be riveted or stitched, does not glue well; resists acids and 
bases, soluble in organic solvents; occasionally used for 
thoraco-lumbar-sacral orthosis systems; information ac 
quired from (R).

Thermoplastic Foams
ALIPLAST* closed cell polyethylene foam; compressed 

white matte opaque foam; smooth glossy surface; available in 
thicknesses of 1/8", 1/4" and 1/2"; available in three degrees of 
rigidity   medium, soft and firm; heat shortly at 275 to 300 P 
for forming; non-perforated only; cuts with knife or scissors; 
protect during heating with talc or silicone paper; on direct 
forming use stockinette to protect the athlete; used for shoe 
inserts and many other support and padding applications; 
information acquired from (A).

EVAZOTE* thermoplastic white foam; moderately high 
density; thicknesses available are 1/8", 3/16", 1/47', 1/2", 3/4", 
and 1"; used where light padding material is needed; previous 
ly named ALIPlast 4E; information acquired from (A).

LATEX FOAM CUSHION* cool high density resilient 
foam; white fine cellular foam; used where ventilated padding 
material advantageous, cushioning; information acquired 
from (A).

NICKELPLAST* thermoplastic white foam; high com 
pression, set and stable resistance to pressure; available in 
1/8", 3/16" and 1/4"; used as high density support material; 
information acquired from (A).

PELITE* foamed polyethylene thermoplastic; soft white 
non-allergenic foam; perforated or non-perforated; available 
in thicknesses of 1/8" to 3/4" by 1/8"; available in soft, medium 
and firm densities; heat at 265 F° for less than 1 min. until 
pliable; resist compression on vacuum forming; thermobonds 
to polypropylene and polyethylene; used as general sup 
portive padding; information acquired from (A), (M), and (O).

PLASTAZOTE* closed cell polethylene sheets, foamed 
with nitrogen, cross-linked by radiation; shock absorbing soft 
smooth textured foam; grades #1   medium, #2  'firm, #3 
  rigid; available; in thicknesses of 1/16" to 1/4" by 1/16's, 
1/2", 3/4" and many colors available; available in perforated 
and non-perforated; heat until 240 F° until malleable; malle 
able and auto-adhesive on heating; protect during heating 
with talc or teflon sheet; protect athlete while forming directly 
with stockinette; sets in 1-5 min. to semi-rigid shell; cuts with 
knife or scissors; may be drilled, punched or sanded; non- 
toxic, inert and resistant to acids and bases; resist wetting; 
multi-use padding for all types of support; information ac 
quired from (A), (K), (O), (S).

SOFT SPONGE flexible soft closed cell foam; low pressure 
padding material; available in 1/8", 1/4" and 1/2"; used for 
highly pressure sensitive applications, information acquired 
from (A).

SURGICAL ORTHOPEDIC SPLINTING closed cell 
polyethylene foamed sheets; available in opaque white and 
various densities; perforated and non-perforated; flexibility is 
density dependant; cuts with a knife or scissors; heat at 280 F° 
until pliable; when oven heated use teflon earring sheet; form 
on cast or stockinette protected athlete; sets in 1-5 min. after 
removal from oven; material is self-adherent when hot; used 
for upper extremity orthotic applicarapn of support; informa 
tion acquired from (C), (V).

TEMPER (T) FOAM* self molding foam padding; available 
to 38" by 78" for pads; thicknesses available are 1", 1 !/2", 2", 3"; 
densities available are X-soft, soft, medium and firm; pos 
sesses breathability; softens under body heat to provide more 
even pressure distribution, equalizes support; available with
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contact adhesive back; used for pressure troubled athletes; 
information acquired from (A).

VELVETEX expanded polyethylene foam; extremely fine 
flexible foam mesh; posesses high coefficient of friction so 
moves with skin to eliminate problems of abrasion; used for 
padding relief where minor motion occurs and abrasion is a 
problem; information acquired from (K).

Conclusion
It should be noted that plastics, both in the sheet form and 

in the foam form, are becoming used in the making of 
orthopedic appliances. It is important, if proper techniques of 
fabrication are to be achieved, that the athletic trainer have a 
basic understanding of properties of the plastics that he/she 
will be working with. Knowing the working properties of the 
plastic will enable the trainer to select the material which is 
most corresponding to the athlete and the treatment which 
he/she desires to deliver. Without the understanding of avail 
able materials it would be difficult to select the most appropri 
ate material for providing optimum treatment.
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