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Letters to the Editor

I have just read Thomas G. Weidner's article, "Athletic 
Training: Time for a Name Change?" in the Fall 1991 Athletic 
Training, JNATA . I could not agree more. After twenty years of 
explaining what I am, what I am responsible for, and what I do, 
I think a name change is long overdue.

Dr. Weider could not be more correct when he says 
"Athletic trainers are not suffering from an identity crisis. We 
know who we are and what we do." However, "the name 
[athletic trainer] is not established either in the minds of the 
general public or in the academic arena."

I have vivid memories of sitting in "Pinky" Newell's 
office as a student athletic trainer and being involved in 
discussions regarding the name of the profession. Pinky, then 
the Executive Director of the NATA, was very busy trying to 
formulate the criteria and content of the certification examina 
tion. All of us, including Pinky, felt that Athletic Therapist 
better described what we did as professionals. However, Pinky 
had two concerns. Primarily, he was worried that the NATA 
members who were to be considered for "grandfathering," and 
who represented a faction resisting a national certification 
exam would not go along with the name change. Secondly, 
being a Registered Physical Therapist, Pinky was very sensi 
tive to the APTA's concern regarding athletic trainers infring 
ing on their "turf."

One of the goals of the term Athletic Trainer was to 
differentiate us from old time boxing trainers and "rubbers," 
and even to distinguish us from horse trainers.

Pinky instilled hi all of us who were fortunate to have 
worked with him, a sense of responsibility to promote the 
profession. It has been a constant uphill battle to attempt to 
educate those outside the profession about what an athletic 
trainer is and does.

As a long time officer and past president of the Profes 
sional Football Athletic Trainers' Society (PFATA), we under 
took a program to educate the NFL administrators and coaches 
about how our responsibilities had expanded and changed over 
the years. With the help of John LeGear at Timothy Commu 
nications, and the assistance of Quaker Oats/Gatorade, we 
published the Pro Football Athletic Trainer. It was well 
received, and its readership has increased from 5,000 to 20,000 
over the past few years. However, its greatest readership is 
fellow athletic trainers. In the Jets Media Guide, Yearbook, and 
gameday programs, the Jets athletic trainers are still listed as 
Head Trainer and Assistant Trainers. My coaches and admin 
istrators still refer to us as trainers. And, despite PFATS efforts, 
through the publication of their own Media Guide for the 
purpose of educating the NFL press, we still are referred to as 
trainers by television announcers and newspaper reporters. 
The fact is, no one refers to us as athletic trainers except other 
athletic trainers. What strides we have made have been in spite 
of the name athletic trainer.

The advent of strength coaches, personal trainers, and 
sports trainers further undermines the image that we are trying 
to create.

In my opinion, the next step the NATA should make to 
promote the profession should be a name change.
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We could change our professional title to Athletic Thera 
pist and not even have to change our logo or professional 
designation. If not that, then Sports Therapist is also excellent. 
Or, we could follow NATA past president Jerry Rhea's cynical 
suggestion of "Injury Coach."

Furthermore, we could generate more publicity with a 
name change than with all of the combined public relations 
efforts that have been done in the past.

Lastly, we should remember who we are trying to edu 
cate—not the general public, but legislators, coaches, and 
administrators. These are the people who directly affect our 
jobs.

Robert C. Reese, Jr., ATC 
New York Jets Football Club, Inc. 

Hempstead, NY

I agree with Dr. Weidner. Our current title clearly no 
longer accurately names our profession. Our jobs have ex 
panded well beyond "preparing athletes for participation/ 
competition."

I would like to suggest that our profession's new name be 
more accurate than that of "sports therapy/sports therapist." 
Those titles imply that our profession is limited to post-injury 
and post-illness health care. It also may cause discussion with 
physical therapy professionals, whether they work with ath 
letes or not.

I believe that our new title should be "Sports Medicine 
Practitioner" or "Athletic Medicine Practitioner." These titles 
appropriately lend themselves to the entire range of duties and 
responsibilities that we perform. The late, great William "Pinky" 
Newell considered himself a health care professional. Our 
profession clearly has grown to the point where we can 
collectively, legitimately call ourselves health care providers.

One of the arguments against changing our title might be 
that we now may be closer to a greater public understanding 
of what an athletic trainer really is than ever before. I believe 
that one of the reasons this public education process took as 
long as it did was because we still find ourselves having to 
explain our profession. These suggested alternatives may not 
completely allow us to avoid having to explain our profession, 
but I do believe that the new titles accurately describe the 
education, professional preparation, duties, and responsibili 
ties of our profession. The new titles also clearly address the 
concept that we answer to other health care professionals 
(physicians), have clearly defined health care skills, and are not 
just "people who help out with the team."

I hope our association assertively considers these pro 
posed alternatives, and agrees to implement these changes as 
soon as possible. Hook forward to calling our profession by the 
new name, and reading The Journal of the National Sports 
Medicine Practitioners' Association.

Bob Broxterman, MS, ATC 
University of Minnesota 

Twin Cities, MN
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A recent article in Athletic Training, JNATA (Fall 1991) 
was most thought provoking.

"Athletic Training: Time for a Name Change?" addressed 
an issue that I am hearing discussedmore frequently among my 
colleagues. In addition to the proposal that the name could be 
"Sports Therapist," I should like to introduce another title 
consideration: Athletic Therapist.

My desk-top dictionary (Random House, 1983 - Concise 
Edition) offers the folio whig definitions:

Sport: an athletic activity requiring physical skill and 
often of a competitive nature

Athlete: trained competitor in a sport requiring physical 
skill

As an organization, we still could align with the "field" of 
Sports Medicine (although this term is not recognized offi 
cially by the American Medical Association). Adopting the 
name Athletic Therapist would connote that we work with the

individual (athlete) rather than the sport (activity). We don't 
treat "sportsmen," we treat "athletes."

Additionally, I do not see why "therapy" could not inclu 
sively mean "prevention" or "preventive measure" as an un 
derstood and usable portion of the overall definition of role 
delineation.

The familiar NATA abbreviation could remain identifi 
able as well. The wording only would be altered to: National 
Athletic Therapists' Association . . . and we could still be 
ATCs.

Questions as to how "Athletic Therapist" would be per 
ceived and accepted (by physical therapists as well as athletic 
trainers) remain. This topic is a thought provoking exercise and 
I appreciate the approach to this relevant issue.

Tom H. Jones, MEd, RPT, ATC
Washington and Lee University

Lexington, VA
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Strength Train ing:
Proper Techniques forthe Big Three
Tate Merten, MS, R/ATC 
Jeffrey A. Potteiger, PhD, CSCS

ABSTRACT: It is quite common for athletes of all ages to be 
actively engaged in strength training programs. Without 
proper instruction, the individual athlete is susceptible to 
using a poor or faulty technique. This increases the chance for 
injury and decreases the efficiency of strength gain. Because 
it is often the responsibility of the athletic trainer to provide 
recommendations about strength training programs, he or she 
must be knowledgeable about proper lifting techniques. This 
paper explains the proper execution of the power clean, bench 
press, and squat exercises. Additionally, commonly encoun 
tered errors are discussed and information on how to correct 
those errors is provided. Finally, training tips will be provided 
for quick and easy reference. This information will help 
athletic trainers to be better equipped to provide quality 
strength training instruction to athletes under their care.

A thletic trainers often advise athletes on the proper me 
chanics of strength training. In order to fulfill this task, 

the athletic trainer must be aware of proper training techniques. 
This paper will discuss proper mechanics and common lifting 
errors, and will provide coaching tips for the Big Three exer 
cises: the power clean, the bench press, and the squat.

POWER CLEAN
The power clean is a complex exercise (15). Because of 

its technical difficulty, many coaches perceive it as potentially 
dangerous. If performed correctly, however, the power clean 
can be a safe and tremendously effective strength training 
exercise (21).

The power clean has many distinct advantages for ath 
letes, because it can be used as a total body strengthening 
exercise. Table 1 lists the major muscle groups involved when 
performing the power clean (24).

Tate Merten is an athletic trainer for Good Shepherd Hospital 
Sports Medicine Clinic and Round Lake High School, Crystal Lake, 
IL 60014.

Jeffrey Potteiger is Assistant Professor of Physical Education, 
Indiana State University, Terre Haute, IN 47809.

Table 1. Muscle groups involved in the Big Three

POWER CLEAN
1. Stance abdominals, lumbar erectors, quadriceps, 

deltoids, gluteus maximus
2. First pull gastrocnemius, soleus, quadriceps, gluteus 

maximus, hamstrings, latissimus dorsi, teres 
minor

3. Second pull gastrocnemius, soleus, quadriceps, gluteus 
maximus, trapezius, deltoids, medial shoul 
der rotators, biceps

4. Catch hamstrings, quadriceps, gluteus maximus, 
anterior tibialis, peroneals, pectoralis ma 
jor and minor

BENCH PRESS
1. Stabilization latissimus dorsi, trunk muscles, forearms, 

trapezius
2. Descent pectoralis major and minor, deltoids, tri 

ceps, latissimus dorsi, biceps
3. Ascent pectoralis major and minor, anterior del 

toids, triceps

SQUAT
1 . Stabilization abdominals, adductors, erector spinae, ham 

strings
2. Descent quadriceps, hip extensors, hamstrings, glu 

teus maximus, anterior tibialis
3. Ascent quadriceps, hip extensors, hamstrings, glu 

teus maximus, trapezius, gastrocnemius, 
soleus

The power clean develops both muscular strength and 
explosive power. Power is an expression of the rate of work 
performed and is considered one of the main attributes of a 
successful athlete (13). Because quick and explosive move 
ments are required to complete the power clean, training with 
this exercise generally results in power increases (7).

The power clean also has a characteristic that no other 
resistance training exercise possesses—a pre-stretch compo 
nent. During completion of the power clean, a pre-stretch 
occurs in the hips and quadriceps. This pre-stretch allows
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Figure 1. Power clean stance

greater interaction of the contractile proteins, which then 
enhance explosive power development (21,22). Motor coordi 
nation and balance also can be improved when performing the 
power clean, because it involves multiple joints (7,21).

The power clean movements are transferable to other 
sports activities. The hip thrust or hip rotation desired in the 
power clean is prevalent in all sports. This hip thrust helps 
strengthen the muscles needed to run and jump. The power 
clean also can be an efficient time-saver, because it is a multi- 
joint and multi-muscle exercise. Training with the power clean 
allows an athlete to work more muscle groups in a shorter 
period of tune (21,22).

Execution of the Power Clean
There are four distinct phases of the power clean: stance, 

first pull, second pull, and catch. When teaching the power 
clean, the phases should be taught separately and in reverse 
order (7,12). This unorthodox teaching method reinforces the 
previously learned phase. It is important for the athlete to 
master each phase prior to advancing to the next phase 
(7,12,16,17). In this paper, however, we will discuss the power 
clean in the traditional order of stance—first pull, second pull, 
and catch.

The first phase of the power clean is the stance. Stand with 
feet flat and shoulder-width apart. Flex, so that the hips are 
slightly higher than the knees (15,16) (Figure 1). Body weight 
should be on the balls of the feet (16). Place the bar directly over 
the midfoot. Place the hands outside the knees with the wrists 
flexed and the forearms touching the lateral thighs (16,24). 
Extend the arms and keep the elbows perpendicular to the body 
(12,17). Keep the back at a 45° angle to the floor, straight, and 
tight.

The second phase of the power clean is called the firstpull. 
The purpose of this phase is to bring the bar into the proper 
pulling position and to prepare for the second pull (5). Initially 
the legs straighten and the hips contract vertically to lift the bar 
off the floor (16,17,23,24). The center of gravity changes from 
the toes to the middle of the foot as the bar moves closer to the 
shins and then toward the knees (17). Keep the shoulders in 
front of the bar so that the bar remains close to the body (4). 
Keep the arms extended throughout this phase (4,16,24). At 
the end of this phase, the bar is slightly below the knees (7) 
(Figure 2).

The third phase, the second pull, also is called the "total 
body extension" phase (16). The athlete is in a transition 
between the first and second pull (7). Move the hips down and 
forward so that the knees extend under the bar (Figure 3). The 
back is almost vertical, the shoulders are in front of the bar, and 
the wrists are flexed. A second knee bend causes an eccentric 
contraction of the quadriceps, resulting in a forward roll of the 
hips and an extension of the trunk. This contraction stores 
elastic energy that will be critical for a later explosion. Also, 
the rapid stretch of the quadriceps activates the stretch reflex 
and results in a forceful concentric contraction of the quadri 
ceps (4,7,23).

At the end of the transition, the athlete is in the power 
position (5,7,12,17) (Figure 4). Note that the lower back is 
extended, the wrists are flexed under the elbows, the body 
weight is on the heels, the arms are extended, and the trapezius 
is isometrically contracted (7,12).

The athlete nowperforms an explosive vertical jump (17). 
He or she must concentrate on driving the hips upward and 
toward the bar, while extending the knees and ankles (12). At

Figure 2. Power clean first pull Figure 3. Power clean second pull 
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Figure 4. Power clean power position
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the end of the lower body extension, the trapezius shrugs 
forcefully upward (7,12,16,17) (Figure 5).

The last aspect of the second pull is performed after the 
shoulder shrug is complete. This involves abduction and 
lateral rotatation of the shoulder and flexion of the elbows. 
Upon completing the second pull, the elbows will be facing 
outward (7,24) (Figure 6). The key to the total body extension 
is a powerful hip thrust. The sport transferability component is 
especially evident in this phase.

The final phase is the catch. The key to catching the bar 
is body movement (15). When the bar is at its highest point, the 
athlete moves under the bar by flexing the knees and hips 
(7,12,16,17,23,24). This flexion absorbs the force of the 
weight (16,24). When moving under the bar, keep the torso 
vertical. The elbows move from their outward position to a 
position under the bar and then upward. The parallel position 
of the elbow, in relation to the floor, causes the chest to be up, 
creating a ledge along the clavicles for the bar to rest upon 
(7,12,16,17,23) (Figure 7).

Common Errors of the Power Clean
When an improper lifting technique is used, there exists 

the possibility for increased injury to joint, muscle, ligament, 
and tendon tissues. Additionally, a faulty technique may 
compromise strength gains in various muscle groups.

In the stance, the most common error is having the bar too 
far away from the body. This can be corrected by moving the 
bar to a position over the midfoot (4,5,16). Another technique 
error occurs when the shoulders are positioned behind the bar. 
In correct stance, the shoulders are positioned in front of the 
bar. A third error is having the back rounded and relaxed. 
Keeping the hips low will help keep the back tight and straight 
(4,5,23).

In the first pull, the most common mistake is separating 
the bar too much from the body (4,5,7,12,17,23). To correct 
this error, the athlete should maintain a shoulder position in 
front of the bar, refrain from jerking the bar off the floor, and 
isometrically contract the latissimus dorsi when initiating the

Table 2. Power clean training tips

Stance (Figure 1)
1. Feet shoulder width; jumping stance
2. Bar over midfoot
3. Shoulders over bar
4. Back rigid; 45° angle to the floor

First pull (Figure 2)
1. Contract latissimus dorsi to keep bar close.
2. Legs straighten; hips move upward
3. Arms straight

Second pull (Figure 3)
1. Hip thrust
2. Total body extension
3. Shoulder shrug
4. Elbow flexion after total body extension

Catch (Figures 6 and 7)
1 . Highest point of pull
2. Elbows parallel to floor
3. Knees and hips bent

first pull. Also, the hips should elevate at the same speed as the 
shoulders (4).

During the second pull, the most common error is to not 
achieve total body extension prior to flexing the elbows. 
Proper total body extension will come after many repetitions 
with proper supervision (4). Another common fault is not using 
the trapezius muscles to their maximum potential. This is 
evidenced by an extension of the head and retraction of the 
shoulders. To prevent this error, repeatedly instruct the athlete 
to use the trapezius muscle in an upward shrugging motion 
(16).

The most common error when catching the bar is allowing 
the bar to crash onto the shoulders. Timing is the key to

Figure 5. Power clean lower body ex 
tension phase

Figure 6. Initiation of the power clean 
catch

Figure 7. Power clean catch
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Figure 8. Bench press starting position Figure 9. Bench press bar descent, ascent

Figure 10. Bench pre^s bai contact with the chest

correcting this error. The athlete sometimes catches the bar 
while on the toes rather than flat-footed. This usually occurs 
because the bar is too far away from the body, and it can be 
corrected by bringing the bar closer (4).

BENCH PRESS
The bench press is a fundamental exercise for developing 

upper body strength in athletes of all sports (1). It also is used 
to evaluate the strength and athletic potential of athletes in a 
variety of sports (10). Any athlete who relies on upper body 
strength can benefit from using the bench press exercise in his 
or her training program. Table 1 lists the maj or muscle groups 
involved in the bench press exercise (24).

Execution of the Bench Press
The athlete's initial position on the bench is with the bar 

directly over the eyes (1,23). Maintain contact between the 
bench and the shoulders, back, and hips. Keep the feet flat on 
the floor, equal distance from the leg supports (3,8).

Hand position on the bar is important for developing 
strength in the desired muscle groups ( 1,15,23,24). The hands 
must be equal distance from a constant point, either the center 
knurling or the outer grip line (1,8,16,24). The grip should be 
shoulder width (16) or slightly wider (1) and comfortable to the 
athlete (Figure 8). Remember the purpose of the exercise when 
selecting a grip. A wide grip concentrates on the outer pectoral

Figure 11. Do not arch the back during a bench press.

muscles and the deltoids, while a close grip concentrates on the 
inner pectoral muscles and triceps (1,8,10,23).

When removing the bar from the rack, keep it over the 
neck (1) or perpendicular to the anterior deltoid (10) with the 
arms locked. After the bar is removed from the rack, inhale and 
start the descent. Control the bar's descent with the elbows 
under it (Figure 9).

Success of the lift depends on proper descent of the bar (1). 
A properly executed descent prepares the muscles to press the 
bar to the original starting position, attains maximal results, 
eliminates wasted time and effort, and protects the sternum 
from injury (1).

Powerlifters use an inward arc pattern during the descent 
phase. This pattern stresses the latissimus dorsi eccentrically 
for stabilization (10,23). Another descent taken by throwing 
athletes (field events, football, baseball) is an "s" pattern (23). 
This technique stresses the pectoralis major and minor.

At the end of the descent, the bar must contact the chest. 
This puts the shoulder and chest on stretch, resulting in a 
stronger contraction (23). Because the exercise is designed to 
develop specific muscles, it is important to control the bar and 
work throughout the full range of motion (1). This reduces the 
tendency to bounce the bar off the chest and thereby reduces the 
possibility of rib cage or sternum injury.

The place of bar contact on the chest is important. Some 
suggest touching just above the xiphoid process (1), while
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others propose contact at the origin of the pectoralis major just 
below the anterior border of the clavicle, or six to eight inches 
below the glenohumeral joint (16,24) (Figure 10).

Inconsistent bar contact can result in altered mechanics. If 
the bar contacts the chest too high, the triceps and deltoids 
perform more of the action and the pectoralis muscles develop 
less. Conversely, if the bar contacts the chest too low, the 
deltoids and triceps will be at a mechanical disadvantage for 
the next phase (10).

The ascent phase begins when the bar touches the chest, 
and it ends when the arms are locked in the starting position. 
The bar should trace the same arc as the descent and must be 
pushed in a level fashion with the hands staying even, both 
vertically and horizontally (Figure 9) (16). A slow deliberate 
push is necessary to decrease upward momentum of the bar and 
to maximally stress the muscle groups involved (1).

Breathing is very important bothforphysiological reasons 
and for aiding in the completion of the lift. The athlete should 
inhale before starting the descent phase. This creates a stable 
thoracic pressure from which the muscles of the chest, shoul 
ders, and triceps can push. Exhale as soon as the bar leaves the 
chest at the start of the ascent (1).

Common Errors of the Bench Press
One of the more common errors of the bench press is 

bouncing the bar off the chest (1,10,15,23). The consequences 
of this error include: possible injury to the sternum, damage to 
the integrity of the shoulder joint, and soft tissue damage to the 
involved muscles.

Bouncing the bar off the chest also may remove stress 
intended for the primary muscles and place it on the accessory 
muscle groups (10). By bouncing the bar off the chest, the 
athlete requires the rib cage to absorb the impact of the bar (1). 
This technique suggests that the athlete is trying to make up for 
a lack of strength or that the weight is too heavy. There also is 
a marked reduction in the amount of work done by the muscles 
when this technique is used. The best way to prevent this poor 
technique is to emphasize a slower descent and to remove the 
importance of the amount of weight lifted (1).

Many coaches use the legal competition bench to elimi 
nate the poor technique involved with bouncing the bar off the 
chest (10). Use of the legal bench requires that shoulders and 
hips maintain constant contact with the bench, feet are always 
flat on the floor, the bar is level during ascent, and the bar must 
contact the chest for a minimum of a one-thousand-one count.

The legal bench also has a slower descent phase. This 
slower phase has three main effects. First, the slower phase 
decreases the chance of trauma to the chest and shoulder 
region. Second, muscles have a40% greater capacity to sustain 
eccentric loading compared to concentric loading. Finally, the 
legal bench stresses the stretch reflex. The stretch reflex will 
create a stronger concentric contraction resulting in greater 
tension developed by the muscle fibers (8,10).

Another common technique error of the bench press is 
arching the back (1,3,23). Arching the back occurs when the 
athlete attempts to lift a heavier weight than he or she can with 
a proper technique. When arching, the athlete pushes with the 
feet to raise the buttocks off the bench (Figure 11). The arch 
assists the muscles by providing momentum to push the bar

Table 3. Bench press training tips (Figures 8-10)

1. Hands even
2. Bar over shoulders
3. Hips on bench at all times
4. Feet still and flat on the floor
5. Bar remains level
6. Inhale on descent; exhale on ascent
7. Control bar descent
8. Consistent bar-chest contact

from the chest (1). By arching, there also is a change in the arm/ 
chest angle at the sticking point of the exercise. This is an 
artificially induced, mechanically advantageous position (23).

Besides reducing the strength development of the desired 
muscles, great stress is placed on the lumbar spine when the 
athlete arches, which may result in injuries to the lower back, 
such as herniated discs and strained muscles. To prevent 
arching, have the athlete practice the technique properly with 
lighter weight or place the feet flat on the bench with the knees 
bent (1).

Another common error is being too close to the upright 
supports when lying on the bench. This will manifest itself by 
the bar contacting the supports in the ascent. Correct this error 
by having the bar positioned over the eyes.

Inconsistent bar-chest contact is another error. This can 
be corrected by touching or rubbing the contact area, thereby 
giving the lifter a kinesthetic clue of bar contact.

Uneven bar movement is a problem seen in the novice. 
This error is potentially dangerous because of the possibility of 
the weights sliding off the bar. To correct this, have the athlete 
focus on the side that is lagging behind. This forces the athlete 
to concentrate on that side and will level the bar.

An error common to all lifters is holding their breath. The 
more experienced lifters are typically not affected by this. The 
novice, however, may become disoriented or experience a 
blackout, which obviously is dangerous. All lifters should 
inhale prior to the descent phase and exhale on the ascent phase 
(2).

SQUAT
The squat is known as the "king of exercises" (20), 

because it is a quick and efficient method of strengthening the 
lower body. Table 1 lists those muscles used in the squat (24). 
Recently, the squat has been favorably compared to the power 
clean in terms of the stress it places on the entire musculoskel- 
etal system (18). When comparing the two lifts, the squat 
allows the athlete to maintain a biomechanically strong base 
throughout the full range of motion, while the power clean can 
subject the knee to hyperflexion stresses. When properly 
performed, the squat imposes less stress on the knees than the 
power clean. Therefore, biomechanically, the squat maximizes 
dynamic strength development, while at the same time mini 
mizes joint stress (18).

There are two benefits from the squat. First, it develops 
the "power zone"— the lower back, hips, gluteals, and quad 
riceps—by using a hip thrust. Second, the squat is sport 
transferable. In other words, any sport that requires a powerful 
hip thrust can benefit from the squat exercise (18).
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Execution of the Squat
Grasp the bar with the hands equally spaced from the 

middle knurling. Some authorities suggest a wide grip (20), 
while others promote a narrow grip (18). Comfort for the 
individual athlete is the key when gripping the bar.

When approaching the bar, step forward with one leg and 
then walk under the bar with the other leg. Once under the bar, 
flex the knees, extend the chest, and straighten the back with 
just a slight lordosis. Keep the head neutral with eyes looking 
forward (18,20). Position the bar above the scapula in the 
trapezius muscle (16,24) (Figure 12). Position the hips under 
the bar before lifting it off the rack (20).

Raise the bar off the rack by driving with the hips and 
quadriceps, not by extending the lower back (20,24). Take 
only one step backwards in preparation for the descent phase, 
unless using a stair rack (more than one step may be needed to 
get outside the frame of the rack). Keep the feet flat on the floor, 
approximately shoulder width apart and parallel, with the toes 
pointed slightly outward (18,20,23,24). The back is straight 
with a slight lordotic curvature, the head and eyes are up, and 
the elbows are under the bar (16,20).

Prior to the descent phase, isometrically contract the 
muscles of the upper thigh and torso (18,19,20). This stimu 
lates the stretch reflex, resulting in a strong eccentric contrac 
tion of the flexor muscles used in the descent phase (18).

Begin the descent phase with a deep inhalation (18,20). 
Initially flex at the hips rather than the knees. Hexing the knees 
causes the majority of the stress to be placed on the knees and 
increases the potential for an injury. After the initial hip 
flexion, flex the knees while keeping the toes directly under the 
knee joint (Figure 13). Then, sit back slowly and maintain 
control until the parallel position is reached (9,20).

You must reach the parallel position to achieve maximal 
benefits (16,18,20,24). Parallel position is achieved when the 
knee joint is in line with the hip joint (20,23) (Figure 14). 
During the descent, keep the eyes and head up and the back 
straight with a slight lordosis. Keep the hips under the bar at 
all times (16,23).

Descend hi a controlled manner, using a strong eccentric 
contraction of the hips and quadriceps (18,23). The strong 
eccentric contraction is important to maintain proper vertical 
bar velocity and to store kinetic energy that is critical in the 
transition to the ascent phase (6,18).

The path of the bar during the descent depends on the 
position of the bar on the shoulders (18). If you use a high bar 
position, where the bar is above the scapula (Figure 12), a 
perpendicular path is preferred. If you use a low bar, where the 
bar is two inches below the top of the shoulder (Figure 15), the 
bar follows an arc with the hips remaining under the bar as long 
as possible (18).

Begin the ascent phase after reaching a parallel position 
and momentarily stopping (20,23). Initiate the ascent phase 
(Figure 13) by driving with the legs and extending the hips 
under the bar (9,16,18,20,24). Extend the head to counteract 
the contraction of the trapezius (18).

Maintain a tight torso throughout the entire ascent 
(9,16,18,20). After the sticking point (approximately 30° above 
parallel), slowly exhale and slow the velocity of the bar. This 
prevents the bar from bouncing off the shoulders at the top of 
the ascent (20). Keep the torso rigid until the bar is racked.

Table 4. Squat training tips (Figures 12-14)

1. Hands even on bar
2. Bar across trapezius
3. Unrack the bar by extending hips and knees; back straight
4. Inhale; descend by flexing hips
5. Keep back rigid; eyes forward
6. Obtain parallel position
7. Ascend by extending and driving hips under the bar
8. Extend head; eyes forward or up
9. Rack bar by flexing knees and hips; back straight

When racking the bar, walk into the rack in a controlled 
manner. Lower the bar by bending at the hips with the head up 
and the body straight. Do not drop the bar onto the rack (16,20).

Common Errors of the Squat
Two common errors committed when performing the 

squat exercise can be corrected with one technique alignment. 
The first error is excessive forward lean (3,6,11,14,16,20). 
This position places a dangerous amount of stress on the knees, 
which could result in injury to the capsular ligament and 
patellar tendon (3,11,20). The second error is failing to lead 
with the chest and not thrusting the head back during the ascent 
(3,18). This error will place too much stress on the lower back, 
because the back, rather than the hips and legs, will initiate the 
ascent (3,6,14,18,23). To correct these mistakes, place a spot 
on the ceiling one foot in front of the athlete's head. Keep the 
eyes focused on the spot and there will be a reduced tendency 
to lean forward and/or to lead with the back.

Bouncing at the parallel position is another common fault. 
This usually is caused by a rapid descent. To correct this error, 
slow the descent, possibly decrease the weight, and remove the 
emphasis of weight lifted (3,19,20).

Another common technique error is allowing flexibility in 
the torso during the lift (3,11,20). This error is closely associ 
ated with the error of forward lean. When these errors occur, 
it is difficult to return to the mechanically stable position of 
having the hips under the bar (16,17,19,20). An isometric 
contraction of the upper torso during the exercise will help to 
correct this error.

A critical error hi the squat exercise is not descending to 
the parallel position (11,14,16,18,20,23,24). Maximal bene 
fits throughout the full range of motion are achieved only if the 
exercise is performed to parallel position prior to the ascent. To 
correct this error, practice proper technique with light resis 
tance prior to advancing to heavier weight (11,14,16).

CONCLUSION
The power clean, bench press, and squat exercises are 

extremely beneficial to athletes involved hi resistance training 
programs. To insure maximum benefits with minimal injury 
risk, proper technique must be used. Tables 2,3, and 4 provide 
training tips for each exercise. Part of the responsibility of 
athletic trainers is to insure that athletes under their supervision 
perform the technically correct form rather than the improper, 
potentially harmful form.
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Figure 12. Squat starting position Figure 13. Squat bar descent, ascent

Figure 14. Squat parallel position Figure 15. Bar position for low bar squat
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CEU Credit Quiz

Strength Training: Proper Techniques for the Big Three

Tate Merten, MS, ATC/R • Jeffrey A. Potteiger, PhD, CSCS

The NATA Board of Certification accepts this continuing 
education offering for .3 hours of prescribed CEU credit in the 
program of the National Athletic Trainers' Association, Inc., 
provided that the test is used and completed as designed.

To participate in this program, read the material carefully, 
photocopy the test on the next page, and answer the test 
questions. Mark your answer by placing an X in the proper 
space. Then fill in your name, address, and other information 
and mail with $12 for processing to the address on the next 
page. FOR CREDIT, the form must reach Indiana State 
University by March 15,1992.

A passing score is 70%. We will notify the NATA Board 
of Certification of all persons who score over 70%, and NATA 
will enter .3 CEU credit on those persons' records. Participa 
tion is confidential.

ANSWERS TO PREVIOUS CEU CREDIT QUIZ
"Clinical Use of Continuous Passive Motion

in Athletic Training"

1. e
2. b

3. b
4. a

5. e
6. c

7. d
8. e

9. c
10. a

14th Annual NATA 
Student Writing Contest

In an effort to promote scholarship among student athletic 
trainers, the National Athletic Trainers' Association, Inc. spon 
sors an annual writing contest.

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

2. The topic of the paper must be germane to the profession 
of athletic training. It can be a case report, literature 
review, experimental report, analysis of training room 
techniques, etc.

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

4. The student writing the winning entry will receive an $800 
cash award and the paper will be published in the Journal 
of 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. Entrants must submit the paper written in journal manu 
script form and must adhere to all regulations set forth in 
the "Guide for Contributors" section of this issue of

Athletic Training, JNATA. Before you begin writing, it 
would be helpful to read: Knight, KL: Tips for scientific/ 
medical writers. AthleticTraining, JNATA 25:47-50,1990. 
NOTE: A reprint of this article, along with other helpful 
hints, can be obtained by writing to the Writing Contest 
Committee Chairman at the address below.

6. Entries must be received by March 2,1992. An announce 
ment of the winner will be made at the NATA Annual 
Meeting and Clinical Symposium in Denver, CO, in 
June, 1992.

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

8. An original and two copies must be received at the 
following address by March 2,1992.

NATA Student Writing Contest 
Deloss Brubaker, EdD, ATC 
Life College 
1269 Barclay Circle 
Marietta, GA 30060
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CEU CREDIT QUIZ

Name ______ 
Institution or Team 
Address _____ 
City________
Social Security Number 
NATA Membership Number.

State _Zip_

Please indicate below the setting in which you work:
O High School O Junior College O College
D University D Sports Medicine Center
D Other (please specify) ________________

Instructions:
1. Photocopy this page and write on the copy.
2. Read quiz article on pages 295 to 309.
3. Answer the questions below.
4. Mail with $12 fee prior to March 15, 1992 to:

CEU QUIZ
Journal of Athletic Training 
Physical Education Department 
Indiana State University 
Terre Haute, IN 47809

Questions
1. The bench press:

a. develops upper body strength
b. cannot be used to evaluate potential for

other sports
c. involves the pectoral and deltoid muscles 
d. all of the above 
e. a and c only

2. In the execution of the squat, it is important 
to raise the bar off of the rack by extending 
the lower back, 
a. True 
b. False

Common errors of the bench press include: 
a. bouncing the bar off of the chest 
b. arching the back 
c. being too close to the upright supports

when lying on the bench 
d. all of the above 
e. none of the above

4. Common errors in the stance phase of the 
power clean include: 
a. having the bar too close to the body 
b. positioning the shoulders behind the bar 
c. having the back rounded and relaxed 
d. all of the above 
e. b and c only

5. Errors hi performing the squat: 
a. would never result hi injury to the

patellar tendon 
b. can be corrected by placing a spot on the

ceiling one foot in front of the athlete
and having the athlete focus on it 

c. include thrusting the head back during
the ascent 

d. include descending to the parallel
position 

e. b and d

a
6. The big three strength training exercises: 

a. are the power clean, the bench press,
and the squat

b. require proper technique 
c. are potentially harmful if form is poor 
d. all of the above 
e. a and b only

In a properly executed descent of the bar 
in the bench press: 
a. the bar is bounced off of the chest 
b. the sternum is protected from injury 
c. an "s" pattern always should be used 
d. the bar must contact the chest low to

develop the deltoid and triceps 
e. the place of bar contact on the chest is

unimportant

Breathing techniques are totally unimpor 
tant in the completion of the bench press 
exercise, 
a. True 
b. False

9. The power clean:
a. is a total body strengthening exercise 
b. develops the upper body only 
c. improves motor coordination and

balance
d. is sport transferable 
e. all except b

10. In the descent phase of the squat:
a. one should begin with a deep exhala 

tion
b. one initially should flex at the knees 

rather than the hips
c. the toes should be directly under the 

knee joint
d. the parallel position is not important
e. none of the above

ab
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Mentor Relationships in 
Athletic Training
Naomi J. Kuznets, PhD, ATC/R

ABSTRACT: During this study, I examined the mentor 
relationship experiences of three cohorts (generations) of 
athletic trainers. Within these three cohorts, I compared the 
mentor relationship experiences of "highly professionally 
active" ("vital") and "less professionally active" athletic 
trainers, and, in the most recent generation, the experiences of 
male versus female athletic trainers. I obtained oral history 
data from telephone interviews, and transcribed and coded 
pertinent portions of the data. A second coder and I then 
checked the coded material for intercoder agreement (ap 
proximately 98%). Finally, I examined the data for trends and 
compared data by group. Several findings appear promising 
for future research. Vital athletic trainers had higher rates of 
interaction with other athletic trainers, and greater internali- 
zation of "professionalism," as well as greater opportunity to 
conduct research and teach under the guidance of a mentor. A 
similarity also exists between the 25-year group's mentors and 
the five-year females' mentors; both were strong models and 
motivators. In contrast, the availability of counseling and job 
networking was most notable for the most recent cohort of 
males. Few controlling, long-term mentor relationships ap 
peared; instead, most subjects had serial relationships with 
several individuals who fulfilled various mentor roles.

M entor relationships have become a topic of interest for 
athletic trainers (20). In studies of mentorrelationships 

in academia and industry (3,8,11,16,17,18,19), researchers 
have made broad claims about the powers of these relation 
ships to foster professional development. Mentors can initiate 
new people into the profession through role modeling or 
guidance, or by offering educational and career opportunities. 
In addition, mentors can teach skills and social and profes 
sional etiquette. Mentors can offer their protege's opportunities 
to perform research and/or teach under their guidance. In 
addition, mentors can continue to act as sounding boards for 
their protege's and help them to form a network for career 
opportunities; they can even help prevent professional burnout 
(3,8,11,16,17,18,19). In the classic model of mentoring pro 
posed by Levinson et al. (13), a single, powerful, controlling

Naomi Kuznets is affiliated with the Department of Adolescent 
Health at the American Medical Association in Chicago, IL

mentor performs all or most of the mentoring roles (initiation, 
training, and role continuance) in an intense and emotional 
relationship.

As our professional training has developed from appren 
tice to academic and internship programs (15), athletic trainers 
have become concerned with ways to sustain professional 
development and involvement and to prevent burnout or attri 
tion (1,2,6,7). Toward this end, we have developed and refined 
our national organization through measures such as educa 
tional programs, a code of ethics, and, most recently, allied 
health accreditation. This evolutionary process, which exhibits 
our continuing interest in improving professional education, 
has led to the need for understanding the mentoring relation 
ship, lauded as a panacea for professional development (16).

Although much of the literature on the educational value 
of mentoring has been positive, research also has found ineq 
uities or discrimination in mentor availability and opportuni 
ties for minorities and women, as well as the potential for 
negative or controlling aspects of mentorrelationships to occur 
(4,8,11). Understanding the quality of mentor relationships, 
not only in terms of educational and professional development, 
but also in regard to gender (and minority status when the 
sample size allows), is very important. This is of special 
significance because the composition of the NATA member 
ship is changing. One of the most notable changes is a large 
increase in the proportion of women (12) and minorities.

This study examines and compares the mentor relation 
ships of three generations (cohorts or groups with common 
longevity of membership) of athletic trainers. Within each 
generation, I attempted to discern if there was any relationship 
between the athletic trainer's level of professional activity and 
mentor relationship experience, and, in the mostrecent genera 
tion, whether there was any association between the subject's 
gender and mentor relationship experience.

METHODOLOGY
Four groups of subjects were selected from the member 

ship of the NATA. The national office supplied me with three 
lists of certified athletic trainers, each of which included all of 
the persons who met the longevity criteria for the group. The 
first list included 206 persons who had been members for 25 or 
more years, the second contained 58 persons who had been 
members for 15 years, the third list contained 299 persons who 
had been members for five years. I separated the five-year list 
by gender (142 females and 157 males). I chose the three
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cohorts of athletic trainers because I felt that that they would 
represent the hi storical changes from "apprentice" to academic 
and internship educational programs.

The NATA Professional Education Committee (PEC) 
then screened these lists and indicated if each person had 
demonstrated ahigh or low level of professional activity (based 
on the subject's history of teaching, research, and involvement 
in national, regional, or local promotion of the athletic training 
profession). This created eight lists, which were returned to a 
neutral third party (a colleague not otherwise associated with 
the study). She randomly selected five individuals from each 
of the eight subject pools and assigned them to four groups.

I then began calling the subjects, in order to administer a 
uniform telephone interview to each. If I could not contact an 
individual or if the individual could not talk with me, my 
colleague randomly selected another person from the appropri 
ate pool. Thus, I interviewed 40 people, 20 were rated as highly 
involved and 20 were rated at a lower level of involvement. I 
did not know the subject's level of involvement at the time of 
the interview.

The interview format, which was based on the literature 
and reviewed by members of the PEC, included open-ended 
and closed questions on the presence(s) of a mentor or mentors, 
the role of the mentor in the subject's professional initiation, 
training, and continued development in athletic training, and 
any negative or gender-related aspects of the relationship 
(Table 1).

The interview tapes were transcribed and coded so that 
answers were organized according to key words and phrases 
that had similar meaning (10). All multiple answers to ques 
tions were considered. After coding categories were estab 
lished, a second coder coded a random set of transcripts. The 
intercoder agreement was 98% (9).

After the coding was completed, the third party revealed 
to me the designated level of professional activity of each 
subject. I then reviewed the data for apparent trends by group, 
and for potentially promising avenues for further research.

RESULTS AND DISCUSSION
The results were purely descriptive, yet several findings 

led to inferences that warrant further investigation. Several 
results have implications for educational policies and pro 
grams.

Contrary to the classic model of mentoring in which a 
single, powerful, controlling mentor performs all of the pos 
sible guidance roles (13) for most athletic trainers, several 
people performed different roles (initiation, training, and role 
continuance) in a "mentor mosaic" (5). Only two of the sample 
of 40 described a single person in classic mentor terms: "she 
was on a pedestal..." and "he sounds like a 'god'..."

The prevalence of the mentor mosaic (5) has implications 
for educating the next generation of athletic trainers. Because 
mentoring isn't a unique, highly complex relationship, but 
rather a series of relationships, those who want to create 
graduates with a high level of professional involvement can 
foster this through instituting a mentoring program. An educa 
tional program can divide the socialization roles between 
several mentors on the basis of each one's special interests and 
abilities. This would create a larger pool of mentor personali 
ties and interaction options that would provide different so-

Table 1. Interview format (abbreviated form)

I. Background
A. Tell me about how you became interested in athletic

training. 
B. Was there anyone experienced in the field who guided

you in becoming an athletic trainer? 
C. Tell me about this (these) person(s). 
D. How did this person help you become an athletic

trainer?

n. Initiating and Recruiting Factors
A. Was there anyone who provided an example that

made you consider athletic training as a career?
Who? How? 

B. Did anyone act as a counselor or advisor to encourage
you to become an athletic trainer? How?

HI. Training and Entry into the Occupation
A. Did this (these) person(s) teach you athletic training

techniques and skills? 
B. .. .analytical or "evaluation" skills? 
C. ... professional behavior with other athletic trainers?

other health care professionals? with athletes? 
D. Did this (these) person(s) provide job opportunities?

opportunities to help teach? to help with research? 
E. Did this (these) person(s) provide helpful hints about

what to do and what not to do? 
F. Did (do) you consider this (these) person(s) to be your

friend(s)? Did he or she (they) continue to offer you
encouragement when you were no longer in direct
contact? guidance?

IV. Role Continuance and Internalized Commitment
A. Do you continue to have contact with this person

(these people)? When? What do you talk about? new
information in sports medicine? job opportunities?
common athletic training acquaintances? 

B. What lessons have you learned from this person
(these people)? Do you act in the same capacity for
someone else?

V. Negative Aspects of Sponsorship
A. Have you experienced anything bad (or negative) in 

your relationship with this person (these people)? 
What?

VI. Direct Question
A. Do you think that the person (these people) has (have) 

had any effect on your development as an athletic 
trainer? What?

For the last cohort, gender issues were addressed:
• Do you feel that your gender in any way affected your 

interaction with this person (these people)? How?
• Do you feel that this person's (these people's) gender in 

any way affected your interaction with him or her (them)? 
How?
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Figure 1. Relative age and experience of mentor

cialization opportunities for prote'ge's, in contrast to a pool of 
special mentors who embody all socializing roles for a special 
protege".

Another general finding was that athletic trainers in the 
highly professionally active group were more likely than the 
less professionally active athletic trainers to be mentored by 
athletic trainers, who exhibited a very professional demeanor 
and a high level of professional involvement, than by coaches 
or other health care professionals. In the 15-year and five-year 
cohorts, opportunities to teach were associated with high levels 
of professional activity. In the most recent cohort, the mentors 
of the highly professionally active athletic trainers were distin 
guished by the research opportunities that they afforded their 
prote'ge's and by their sensitivity to gender issues.

These findings suggest the importance of being profes 
sionally socialized by others in the same profession (not just a 
similar health care profession). The prevalence, from genera 
tion to generation, of an association between a high level of 
professional activity and socialization by an athletic trainer 
sends a strong message in support for Weidner's (20) call for 
athletic trainers to take on mentoring roles. In addition, evi 
dence from the latest generation of athletic trainers shows that 
if we want athletic trainers to teach and conduct research, they 
need to have the opportunity to practice under the guidance of 
a mentor/socializing agent.

A final general finding was the decreasing relative age and 
fewer years of experience of the subjects' mentors from eldest 
to most recent cohort. The youth and inexperience of the 
females' mentors was especially noteworthy. The average age 
and number of years of experience of the mentors of the 25- 
year-plus group is much higher than that of the five-year group, 
especially the five-year females (Figure 1).

The trend to younger and less experienced mentors in the 
younger cohorts, especially for the females, may substantiate 
the claims of unequal opportunities for mentor relationships. It 
is unlikely that younger, less experienced mentors can offer the 
same quality in a mentor relationship that older, better estab 
lished persons can. Younger, less experienced mentors proba 
bly have fewer contacts and a more limited network to offer 
their prote'ge's. The demands for career accomplishment and

advancement for younger mentors may mean that they are 
unable to offer all the help that can be given by those athletic 
trainers who are established (14). Infact, the five-year females 
expressed a concern for the smaller number of network oppor 
tunities available through their mentors. If we hope to encour 
age mentoring, the importance of using previous mentoring 
experience as a criteria for career advancement must not be 
overlooked, or we may be excluding some young athletic 
trainers from the mentoring experience.

The motivational aspect of the mentor relationship was 
important for both the eldest cohort and the five-year females, 
and it is an unlikely link between these two groups. For the 
eldest cohort, the people who acted as mentors were coaches, 
other health care professionals, and athletic trainers who of 
fered an opportunity for work and the chance to learn a skill. 
Few opportunities for research existed as we know them today. 
The most important contributions of this group's mentors were 
teaching, guidance, and motivation: "if it wasn't for him, it 
never would have happened, because he really convinced me 
that I could do the job..." (quote from a 25-year-plus NATA 
member).

The five-year cohort females primarily were interested hi 
athletics and medicine when they became involved in athletic 
training. They usually were initiated into the field during 
college by athletic trainers who socialized them into the 
profession through motivation and teaching. In comparison to 
their male counterparts, very few role models and few oppor 
tunities for conducting research and forming a job network 
appeared for this group. This group acknowledged negative 
aspects of their mentor relationships the most, yet expressed 
that they received the most encouragement from their mentors. 

If the pioneering aspects of the five-year females and 25- 
year group are considered, perhaps the importance that these 
groups have placed on the motivation that their mentors pro 
vided can be explained. The eldest cohorts were pioneers who 
often learned new techniques and information through infor 
mal socializing with other mentoring athletic trainers in the 
area—or through trial and error. There is a rich oral history of 
this pioneering, professional community: "I had fellow train 
ers I liked in the district... they gave me a lot of tips..."; " he 
passed to me what I know... if I was doubtful about something, 
I would always call him and ask. He would explain to me..." 
(quotes from 25-year NATA members).

The five-year females may be considered to be pioneers as 
well because they were becoming involved in athletic training 
before the recent large increases in the number of women in the 
field (12). They acknowledged encouragement from their 
mentors much more than the five-year males did. The five-year 
males had examples of successful male athletic trainers and 
male models of professionalism. The 15-year cohort experi 
enced high levels of verbal encouragement and internalized 
interpersonal skills, professionalism, and motivation from 
their mentors: "he was a real good professional man him 
self..."; "I think they molded me to the more professional 
era..."; "he is a consummate professional..." (quotes from 15- 
year NATA members). The strength of groups such as the 15- 
year cohort may be the reason that the five-year males spoke of 
day-to-day counseling and guidance, and were not as con 
cerned with motivation or role modeling. The importance of 
such encouragement must not be overlooked for minorities,
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who are the new pioneers to athletic training.
The mostrecent generation of highly professionally active 

athletic trainers is sensitive to the effect of gender on profes 
sional development and mentor relationships. Perhaps this 
group had this understanding before entering the profession 
and thus they are better prepared to deal with gender interac 
tions. Another interpretation is that their mentors alerted them 
to the social and professional nuances of professional interac 
tion, with regard to gender, and thus, they were better prepared 
to navigate gender-sensitive situations. Comments of the five- 
year groups regarding gender interaction substantiate this 
possibility: "it [the social norm regarding gender interaction] 
was made known verbally and in writing..."; "that was spelled 
out even before I started working"; "she talks about it... how not 
to get too friendly..."; "he taught me that there must be a 'wall' 
between the athletic trainer and the athlete" (female five-year 
members of the NATA). Five-year males also stated that their 
training in social skills was explicit. Given the refinement of 
health care services hi our society and health care educators' 
emphases on acquiring social as well as technical skills, this 
trend is positive—one we need to continue to emphasize hi 
mentor relationships and in education.

CONCLUSION
For almost all of the athletic trainers studied, mentor 

relationships have been a conglomeration of several relation 
ships. Mentors were younger and less experienced for the most 
recent generation of athletic trainers, especially the female 
athletic trainers. If this trend continues, as it probably will, we 
must recognize these mentors' limitations and bolster their 
resources. The importance of the motivational role of mentors 
for pioneering groups, such as the eldest males and the young 
est females may indicate the need to emphasize this aspect of 
mentoring for other pioneering (minority) groups. In addition 
to the motivational roles of mentors, their roles as purveyors of 
social etiquette and skills, especially in regard to interactions 
with athletes, is becoming increasingly important.

Additional research needs to be conducted to understand 
more about the dynamics of mentoring in athletic training and 
to explore ways to foster positive mentor relationships. This 
study indicates thatmentors can play important roles in athletic 
trainers' professional development. Athletic trainers must act 
as mentors for future athletic trainers. This is necessary to 
instill a sense of professionalism and to provide opportunities 
for research and teaching in order to prepare developing 
athletic trainers for their professional tasks.
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Hypertrophic Cardiomyopathy and 
Its Inherent Danger in Athletics
Andrew N. Smith, MS, ATC 
Gerald W. Bell, EdD, PT, ATC/R

ABSTRACT: Hypertrophic Cardiomyopathy is a condition 
characterized by disproportionate hypertrophy of various 
cardiac structures. It involves asymmetrical hypertrophy of a 
bizarre cellular arrangement of muscle fiber of the cardiac 
wall (usually involving the left ventricle and the interventricu- 
lar septum). Conversely, cardiac hypertrophy (oftenpresent 
in endurance athletes) is an adaptive change that coincides 
with other skeletal muscle hypertrophy. Hypertrophic cardio- 
myopathy's first presentation often is sudden death. Recogni 
tion of the disease is important to athletic trainers and physi 
cians because many patients are typically asymptomatic. Sud 
den death is related to arrhythmia, especially supraventricu- 
lar tachycardia, which results from the abnormal development 
of cardiac structures. Although sudden death occurs rarely in 
athletics, it is a great concern of athletic trainers and physi 
cians. A concerted effort must be made to identify those 
athletes with risk factors (e.g., exertional syncope, chest pain, 
or dyspnea). This can be accomplished by requiring detailed 
personal and family medical histories and performing prepar- 
ticipation physical examinations. Electrocardiography and 
echocardiography often are relied on for further diagnosis 
and long-term monitoring of the disease. No specific or 
consistent physical and diagnostic tests are related to the 
disease. Risk factors and warning signs must not be taken 
lightly and athletic participation is contraindicated until an 
athlete has undergone special testing to rule out this disorder.

H ypertrophic Cardiomyopathy, also referred to as idio- 
pathic hypertrophic subaortic stenosis, muscular subaor- 

tic stenosis, and hypertrophic obstructive Cardiomyopathy 
(3,4,8), is defined as a hypertrophied, nondilated left ventricle 
and interventricular septum without any other cardiac or sys 
temic disease that could produce the ventricular hypertrophy 
(41). It often is transmitted as an autosomal dominant trait 
(24,36). Whether the magnitude and distribution of left ven-
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tricular hypertrophy in patients with hypertrophic Cardiomy 
opathy are established at birth, or evolve in the first years of 
life, is unknown (24). Sudden and unexpected death is a 
recognized and unpredictable occurrence in this disease (16,21).

Recently, serious questions have arisen as to the etiology 
of the disease and the prevalence of morbidity. Debate contin 
ues as to how aggressive health care providers should become 
in screening athletic participants. Is it reasonable to perform 
often expensive cardiopulmonary tests on athletes when there 
is no suspicion of disease? If so, which athletes? Unfortu 
nately, a sudden death during athletics is the event that makes 
us aware of the existence of the disease in otherwise healthy 
individuals.

Hypertrophic Cardiomyopathy is characterized by dispro 
portionate hypertrophy of the left ventricle and interventricular 
septum. Occasionally, the left atrium and right ventricle are 
involved. Typically the left ventricle volume is reduced, which 
would appear to be a problem when volume demands increase 
with activity (9). Hypertrophic Cardiomyopathy is essentially 
a disease of the heart muscle that is characterized by a func 
tional (not anatomical) outflow tract obstruction (3).

Cardiac hypertrophy is a symmetrical increase in the mass 
of involved cardiac structures, whereas hypertrophic Cardio 
myopathy is generally disproportionate hypertrophy of a bi 
zarre cellular arrangement of the muscle of the left ventricle 
and related areas (4,41). A bizarre cellular arrangement is 
present in about 95% of patients who are diagnosed with 
hypertrophic Cardiomyopathy (4). Hypertrophic 
Cardiomyopathy ultimately may not be proven to be a single 
etiologically distinct disease entity (19). The prevalence of 
congenital heart disease in the general population is V£%. Sixty- 
five percent of the reported cases occur in males (22,26). 
Although only 1% of those affected individuals experience 
symptoms related to their cardiac disease, as many as 10% of 
those symptomatic individuals die from complications of their 
disease (2). A better understanding of the disease seems to be 
the first step toward preventing a possible fatal occurrence.

ANATOMY
The human heart is divided into four chambers, an atrium 

andaventricle on each side. The atriahave relatively thin walls 
and receive blood from veins. The lower chambers, the 
ventricles, force blood into arteries. The right atrium and 
ventricle are separated from the left by a muscular wall called
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the interventricular septum. The right ventricle has a thinner 
muscul ar wall than the left ventricle because of lower pressures 
on the right side of the heart.

The wall of the heart is made up of three layers—an outer 
epicardium, amiddle myocardium, and an inner endocardium. 
The epicardium and endocardium are largely connective tissue 
and epithelium. The myocardium is relatively thick and 
consists largely of the cardiac muscle tissue responsible for 
forcing blood out of the heart chambers. Cardiac muscle is self- 
exciting, rhythmic, and remains refractory until a contraction 
is completed (13). The myocardium is the portion in which the 
disease spreads most extensively (8).

THE ATHLETE'S HEART
Hypertrophy of cardiac muscle is associated with athletes, 

especially those involved in endurance activities (30,31,37, 
42). Cardiac changes in endurance runners increase ventricu 
lar end-diastolic volume and hypertrophies the left ventricular 
wall, primarily because of the repetitive and prolonged volume 
of isotonic work (15). This hypertrophy does not increase an 
athlete's risk for sudden death or cardiovascular illness over 
that of a non-athlete.

Gross anatomical features of hypertrophic cardiomyopa- 
thy are not always present at birth (24). Hypertrophy appears 
to occur spontaneously, not always as the result of an abnor 
mally increased left ventricular systolic load (24).

Regular intense training in athletes causes adaptive changes 
in the heart such as bradycardia (slower heart beat), hypertro 
phy, and dilatation (expansion) of cardiac chambers. Endur 
ance training causes left ventricular dilatation, improved left 
ventricular systolic emptying, left ventricular hypertrophy, 
and left atrial dilatation.

The hypertrophy seen in the athletic heart is typically 
limited to a few millimeters, and it correlates to increases in 
skeletal muscle mass elsewhere in the body (17), whereas 
hypertrophic cardiomyopathy involves asymmetrical hypertro 
phy of various cardiac chambers. Cardiac hypertrophy is an 
adaptive change in the athletic heart, which generally will 
regress when regular exercise is discontinued (11,33).

SUDDEN DEATH
Most patients live for many years with few or no symp 

toms. In about 10% of symptomatic cases, atrial fibrillation 
and congestive heart failure develop from extensive spread of 
the disease throughout the myocardium (8). Sudden cardiac 
death among adolescents has been estimated to occur at a rate 
of one to five deaths per 100,000 per year (40). Premature 
cardiac death occurs more frequently in certain families with a 
history of hypertrophic cardiomyopathy (20).

The cause of sudden death is related to arrhythmias, 
especially supraventricular tachycardia (18,28,29). Detection 
of arrhythmias may help to identify patients who are at in 
creased risk for subsequent morbid events (39). With arrhyth 
mias, the left ventricle doesn't refill properly, thus blood 
volume is reduced (8). This causes apposition of the massive 
left ventricular wall to the septum, and volume is further 
reduced. Weakness, fatigue, and dyspnea upon exertion are 
the most frequent manifestations and are the result of a low 
cardiac output (3). The combination of resistance to filling the 
left ventricle, reduced left ventricle volume, and powerful left

ventricular contraction causes a sudden dramatic fall in left 
ventricle outflow (8).

HISTORY AND PHYSICAL EXAMINATION
Death from complications of cardiac disease occurs infre 

quently in athletics. However, aggressive measures should be 
taken to identify hypertrophic cardi omy opathy, because it may 
cause sudden death in young (under 25 years of age) and 
apparently healthy individuals. The scare with hypertrophic 
cardiomyopathy is that its first symptom is sudden death 
(2,22,23,32).

How extensive should a preparticipation physical exami 
nation be to detect cardiovascular defects that ultimately could 
be lethal to an athlete? The major purpose of the examination 
is to eliminate those athletes who may not be fit for practice and 
competition. An important part to the physical examination is 
a written personal and family history questionnaire. Question 
ing should alert the examiner to possible signs of serious 
cardiovascular disease, e.g., episodes of syncope (fainting), 
angina (chest pain), or dyspnea (shortness of breath), family 
history of sudden death and/or premature atherosclerosis, and 
personal or family history of seizures. If there is a history of 
atherosclerosis or sudden death of a family member under the 
age of 50, it is reasonable for a physician to request further 
diagnostic tests. Athletic participation should be avoided until 
those diagnostic tests are performed and evaluated.

Heart murmurs are the focus of ausculation. During 
ausculation, Valsalva's maneuver can increase the intensity of 
heart murmurs in patients with hypertrophic cardiomyotrophy 
(3,35). The murmur can be detected best at the lower left sternal 
border and at the apex (10). Braden and Strong (2) think that 
most common congenital heart deficits can be suspected, if not 
confirmed, with a routine, yet thorough, screening examina 
tion. If doubt remains, further consultation with a cardiologist 
is recommended. Typical treatment for hypertrophic cardio 
myopathy involves restriction from participation in athletic 
activity and pharmacotherapy to enhance cardiac function 
(4,6,7).

Unlike Marian's Syndrome, hypertrophic cardiomyopa 
thy is not characterized by specific visible physical features. 
The symptoms associated with Marfan's Syndrome are: elon 
gated appendages, including fingers and toes, unsteady or 
irregular gait, abnormal joint flexibility, pes planus, and dislo 
cation of the optic lens (14). Club-shaped fingernails (domed 
and much broader and larger than normal) also can suggest 
some underlying congenital heart or respiratory problems (14). 
Especially when a combination of these signs appears, a 
cardiologist should be consulted.

DIAGNOSTIC TESTS
Electrocardiography (ECG) and echocardiography are the 

most widely used tools to diagnose hypertrophic cardiomyopa 
thy. ECG shows the electrical activity of the heart through a 
graph represented by P,Q,R,S, and T waves. The P waves are 
caused by the depolarization of the atrial muscle tissue, in 
which electrical changes cause atrial contraction. The Q, R, 
and S waves are related to contraction of the ventricles, and the 
T wave represents repolarization (13).

ECG often gives evidence of left ventricular hypertrophy, 
which is not always shown in radiographic or echocardiogra-
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phic studies (32). Patients with hypertrophic cardiomyopathy 
can have abnormal ECGs with interventricular conduction 
delays, Q-waves, large voltage, and a number of T-wave 
changes. Only about 10% of patients with hypertrophic 
cardiomyopathy have normal ECGs (35). Quite often, Q- 
waves simulate myocardial infarction (3). ECGs, however, 
may be affected by electrical current changes of the left 
ventricle from depolarization following training. This may 
appear as an increase in Q,R,S wave amplitude similar to that 
of left ventricular hypertrophy. This is especially common in 
well-trained athletes. Differences in body composition also 
may affect the electrocardiogram (34).

Echocardiography is a noninvasive diagnostic method 
thatuses ultrasound to visualize internal cardiac structures (1). 
Itpermits direct, accurate measurements of the ventricular wall 
and cavity diameter. Dimensions of the ventricles, the left 
atrium, and the inter-ventricular septum are visualized. The 
results may show changes relating to genetic make-up, train 
ing, or a combination of the two. Often in hypertrophic 
cardiomyopathy, the septum will have an unusual appearance 
and the left ventricular cavity will appear small (10,38).

BothECG and echocardiography remain invaluable in the 
further diagnosis and long-term management of cardiac abnor 
malities (12). No single electrocardiographic (25) orechocar- 
diographic (5) feature is consistent inpatients though. Echocar 
diography is used more widely with athletes because of its cost 
effectiveness. The cost-benefit ratio of routine diagnostic 
screening for athletes should be carefully analyzed by all 
athletic programs. Is the benefit of possibly saving one life 
worth the several thousand dollars it may take to annually 
examine all athletes? The most efficient and inexpensive 
means of performing echocardiography may be a prearranged 
groupAeam screening.

OTHER CONSIDERATIONS
A combination of youth (14 years of age or less), syncope 

upon exertion, severe dyspnea, and family history of hypertro 
phic cardiomyopathy should be a warning that sudden death is 
possible (27). In survivors of hypertrophic cardiomyopathy, it 
is common to find a history of the incidence of the disease in 
relatives without the incidence of sudden death. A direct 
relationship seems to exist between the incidence of sudden 
death and a family history of sudden death (27).

No single activity level can be attributed to the greatest 
occurrence of sudden death. In one study of hypertrophic 
cardiomyopathy patients, at the time of sudden death, 39% 
were in moderate to severe exertion, 24% were in mild exer 
tion, and 37% were minimally active or sedentary.

It appears that athletes diagnosed with hypertrophic cardio 
myopathy are in some degree of danger. Unfortunately, the 
earlier in life that the diagnosis is made, the worse the progno 
sis (26). A large number of deaths that occur from hypertrophic 
cardiomyopathy involve more than just left ventricular hy 
pertrophy; a bizarre cellular arrangement of muscle fiber is 
present (9). When the left atrium and/or right ventricle are also 
involved, it appears that death is more prevalent. Additionally, 
the amount of tissue involved appears to correlate with the 
incidence of death. The assymetrical hypertrophy present in 
hypertrophic cardiomyopathy probably is the most important 
feature in distinguishing hypertrophic cardiomyopathy from

the normal compensatory enlargement that may occur in an 
athlete's heart.

Carefully obtaining a thorough personal history and per 
forming a physical examination of the athlete, along with 
compiling a family medical history, are necessary to rule out 
any cardiac abnormalities before participation. It is essential 
for the athletic trainer and the physician to be educated and 
aware of the signs and symptoms of cardio-vascular abnor 
malities that may predispose or endanger athletes.

Checklist for Athletic Trainers Pertaining to the Detection 
of Hypertrophic Cardiomyopathy and Other Cardiovas 
cular Disease

• Record and inform the team physician of all episodes of 
dyspnea, syncope, and chest pain in athletes.

• With the assistance of the team physician, perform a 
preparticipation physical examination, including height, 
weight, vital signs, inspection, and palpation and auscula- 
tion of the heart.

• Implement a family history questionnaire to be completed 
by the athlete and/or the parent prior to participation. 
Ask questions pertaining to:

a personal or a family member having episodes of 
syncope, dyspnea, or chest pain, 
the sudden death of a family member, especially at a 
young age,
a personal/family history of premature atherosclero 
sis or seizures.

• Know the physical characteristics associated with various 
cardiovascular abnormalities.

elongated appendages (incuding toes and fingers)
unsteady or irregular gait
abnormal joint flexibility
pes planus feet
dislocation of the optic lens
club-shaped fingernails

• Always seek a physician's assistance when questions 
arise about the physical well-being of a particular athlete.
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The Role of the Athletic Trainer in the 
Detection and Prevention of Lyme 
Disease in Athletes
Robert R. Pinger, PhD 
Dale B. Hahn, PhD 
Rex L. Sharp, MS, ATC

ABSTRACT: Lyme disease is a tick-borne, bacterial infection 
with recognizable short-term and serious long-term conse 
quences. More than 21,000 cases have been reported since 
1982, making Lyme disease the number one reported tick- 
borne disease in the United States. At first, reports were 
received from several states, primarily in the Northeast and 
Midwest. However, the number of states reporting Lyme 
disease cases has increased to 46, and the disease is now 
considered a nationwide problem. This article reviews the 
expansion of this disease, characterizes its signs and symp 
toms, and describes the role of athletic trainers and their 
assistants in the detection and referral of probable cases. 
Guidelines are given for the prevention of Lyme disease and its 
serious arthritic, cardiac, and neurological consequences.

D uring the 1980s, Lyme disease surpassed Rocky Moun 
tain spotted fever as the most commonly reported tick- 

borne disease in the United States (8). Although Lyme disease 
continues to spread in the 1990s, relatively few athletic trainers 
are fully aware of its course or its consequences. Virtually all 
athletic training textbooks contain information on insect re 
lated health problems, yet not all discuss Lyme disease (1,10). 
Because untreated Lyme disease can result in serious arthritic, 
cardiac, and neurologic consequences for its victims, it is 
important that athletic trainers become familiar with its signs 
and symptoms. This knowledge will help athletic trainers to 
detect Lyme disease in their athletes and to make appropriate 
referrals. Prompt referrals may result in the timely diagnosis 
and treatment of Lyme disease.

Robert Pinger is a professor in the Department of Physiology 
and Health Science and the Director of the Public Health Entomology 
Laboratory at Ball State University, Muncie, IN.

Dale Hahn also is a professor in the Department of Physiology 
and Health Science at Ball State University.

RexSharpisHeadAthletic Trainer in the Departmentof Intercollegiate 
Athletics at Ball State University.

Athletic trainers and student athletic trainers, because of 
their frequent and close contact with athletes, are in a unique 
position to detect and identify possible cases of Lyme disease 
in athletes and to alert team physicians. Athletes may be at 
particular risk for contracting Lyme disease because of the type 
of summer jobs they may secure. Such jobs as camp counsel 
ors, aquatics directors, and outdoor workers may result in 
exposure to ticks that are carriers of Lyme disease.

SCENARIO
Julie was an energetic college field hockey player who 

was spending the summer working as a counselor at an athletic 
camp in New Jersey. After four weeks at the camp, it was 
evident that something was wrong. Julie often felt very tired 
and weak. Sometimes she experienced flu-like symptoms and 
she had a chronic mild headache. There were times when she 
had a fever and chills, or dizziness. When these symptoms 
persisted, Julie discussed her symptoms with the camp's 
athletic trainer, who suggested that Julie see a physician 
immediately. The athletic trainer also asked Julie about the 
small circular rash that Julie had noticed on her leg about two 
weeks earlier.

Julie returned to her hometown in Pennsylvania to see her 
family doctor. While the physician examined her, Julie de 
scribed her symptoms, including the skin rash. The physician 
then asked Julie whether she had seen any ticks while at the 
camp. Julie was surprised by the question, but reported that she 
had removed at least one tiny tick each week while at camp. 
Julie's doctor eventually determined that Julie had contracted 
Lyme disease and placed her on antibiotic therapy. Gradually, 
her physical condition improved, and she was able to return to 
field hockey competition in the fall.

BACKGROUND
Lyme disease was first reported in the United States in 

1975 when a cluster of cases of suspected juvenile rheumatoid 
arthritis was discovered hi the towns of Lyme, Old Lyme, and 
East Haddam, CT (22). By 1984, when 1,498 cases were 
reported, Lyme disease had become the most commonly re 
ported tick-borne illness in the United States, surpassing Colo-
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rado tick fever, babesiosis, and Rocky Mountain spotted fever 
(8). From 1982 to 1989, more than 21,000 cases were reported 
from 46 states and the District of Columbia (5).

During the epidemiologic investigations carried out in the 
Lyme, CT, area in the late 1970s, it was discovered that adults 
as well as children were afflicted and that the onset of the 
majority of cases occurred in the summer months (6). Some of 
the patients with arthritic symptoms also reported a peculiar 
skin rash that had preceded their arthritis. These discoveries 
led researchers to suspect the involvement of insects or ticks in 
the transmission of this disease (20).

Research studies (2,3,19) conducted in the early 1980s 
identified a specific spiral-shaped bacterium (spirochete) as 
the pathogen responsible for Lyme disease. In 1984, this 
causative agent was scientifically described andnamedfi0/re//a 
burgdorferi (11). The tick that transmits this pathogen was 
identified as Ixodes dammini (3,20).

Further studies indicated that in the western states, Lyme 
disease is transmitted by another member of the Ixodidae tick 
family, Ixodes pacificus (4). Ixodes dammini are commonly 
called deer ticks, although in some regions they are referred to 
as bear ticks. The common name for /. pacificus is the western 
black-legged tick.

NATURAL HISTORY OF LYME DISEASE
Scientists now understand the natural history of Lyme 

disease and its tick vectors. The immature stages (larvae) of 
these ticks feed on white-footed mice, which harbor infections 
of the Lyme disease bacterium Borrelia burgdorferi. Larvae 
become infected with this bacterium and maintain the disease 
through nymph and adult stages.

Because nymphs of Ixodes dammini are indiscriminate in 
their feeding behavior, it is in this 
stage that the Lyme disease bacte 
rium is most likely to be transmitted 
to humans. Because these nymphs 
are only 1.5 mmlong (aboutthe size 
of the head of a pin), they often are 
overlooked. Figure 1 illustrates all 
of the stages of the deer tick (fe 
male, male, nymph, and larva) next 
to a sesame seed and a poppy seed. 
The more common, and much larger, 
female American dog tick is also 
illustrated in Figure 1. Although 
adult deer ticks can feed on humans 
and transmit Lyme disease, their 
preferred hosts are deer.

Geographic Distribution of Lyme 
Disease

Lyme disease is now consid 
ered a nationwide phenomenon. 
However, the vast majority of cases 
(88%) reported in 1989 occurred in 
ten states, listed alphabetically: 
California, Connecticut, Georgia, 
Maryland, Michigan, New Jersey, 
New York, Pennsylvania, Rhode 
Island, and Wisconsin (7). States

with Lyme disease case rates greater than 10 incidences per 
100,000 people during 1986-1989 are Connecticut, Georgia, 
New York, and Rhode Island (Figure 2). The four states where 
Lyme disease has not been reported are Alaska, Arizona, 
Montana, and Nebraska.

Reported Cases of Lyme Disease, 1986-1989

Figure 2. Incidence of Lyme disease in the United States, 
1986-1989. Credit: Map constructed from data provided 
by the Division of Vector-borne Infectious Diseases, Cen 
ters for Disease Control, Ft Collins, CO.

SIGNS AND SYMPTOMS
Lyme disease is characterized by an array of signs and 

symptoms that mimics other health problems. This frequently 
results in difficulties or delays in the identification of cases.

e

Figure 1. Female (largest), male, nymph, and larva (smallest) of the deer tick; sesame seed 
(above) and poppy seed; female American dog tick (right). Credit for photo: Dr. Dennis 
J. White, Bureau of Communicable Disease Control, New York State Department of 
Health, Albany, NY.
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The stages of the disease as de 
scribed by Steere ( 1 7) are expanded 
upon in this section.

Early Infection: Stage 1 (local 
ized infection)

The most obvious sign of first 
stage or early Lyme disease that is 
likely to be observed by the athletic 
trainer is a skin lesion (rash) known 
as erythema chronicum migrans 
(ECM) (Figure 3), which occurs in 
60 to 80% of Lyme disease patients 
(17). The erythema chronicum 
migrans lesion, which originates 
from the site of a tick bite in three to 
32 days, usually begins as a small 
papule. The rash most often ex 
pands peripherally from the site of 
the bite over a period of days and 
weeks until it reaches a diameter of 
several inches to more than a foot 
(Figure 4). The center of the lesion 
may become pale in comparison to 
the margin, or the lesion may ap 
pear as a series of concentric circles 
of darker and lighter red areas (20). 
The rashes vary in shape, size, and location on the body. 
Although the rashes may be warm to the touch, they are not 
painful, do not itch, and usually disappear in several weeks 
with or without treatment.

The erythema chronicum migrans lesion also may be 
accompanied by other early stage symptoms. Among these are 
malaise and fatigue, headache, fever and chills, and swollen 
lymph glands (21). These flu-like symptoms alone may 
warrant further medical evaluation if they occur during the 
summer months in areas endemic for Lyme disease. Indeed, it 
is somewhat unusual for an athlete to report flu-like symptoms 
during the summer months. Also, in some cases, multiple 
annular secondary lesions accompany the flu-like symptoms 
(21) (Figures 5 and 6).

Early Infection: Stage 2 (disseminated infection)
Within days or weeks after inoculation, untreated Lyme 

disease can develop into disseminated Lyme disease as the 
infection spreads in the patient's blood or lymph. Among the 
symptoms most commonly reported are secondary skin lesions 
(which occur in about 50% of patients), headaches, and stiff 
necks. Within several weeks after onset of the disease, 
approximately 15 to 20% of untreated cases develop neuro 
logic problems (17,23), while 4 to 8% develop cardiac prob 
lems (17,18). Examples of neurologic complications include 
severe headache, encephalitis, meningitis, and facial muscular 
paralysis. Examples of cardiac complications include electro- 
cardiographic changes, palpitations, dizziness, shortness of 
breath, and chest pain.

Between two weeks and two years after the onset of the 
illness, approximately 60% of the persons affected begin to 
suffer brief attacks of arthritis (17,22). The average time of 
onset of arthritis is about six months after the onset of disease. 
These attacks are intermittent, and the pain may migrate over

Figure 3. Erythema chronicum migrans (ECM) lesion. Photo credit: Dr. Robert B. 
Nadelman, Westchester County Medical Center, Valhalla, NY.

Figure 4. Expanded ECM lesion. Photo credit: Repro 
duced with permission from: Berger B W: Erythema chroni 
cum migrans of Lyme disease. Archives of Dermatology 
120: 1017-1024,1984. Copyright 1984, American Medical 
Association.
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Figure 5. Multiple, annular secondary ECM lesions. Photo credit: Reproduced with 
permission from: Steere AC, Malawista SE, et al.: Erythema chronicum migrans and Lyme 
arthritis: the enlarging clinical spectrum. Annals of Internal Medicine 86: 685-698, 1977.

Figure 6. Multiple, annular secondary ECM lesions. Photo credit: Reproduced with 
permission from: Berger B W: Erythema chronicum migrans of Lyme disease. Archives of 
Dermatology 120:1017-1024, 1984. Copyright 1984, American Medical Association.

time from one joint to another (21). The joint most often 
affected is the knee.

Late Infection: Stage 3 (persistent infection)
Chronic arthritis (continual joint inflammation lasting at 

least one year) begins during stage three of the disease. Lyme 
arthritis has resulted in chronic synovitis in 11% of patients, 
joint erosions in 4% of patients, and permanent joint disability 
in 2% of patients (24).
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Cardiac, neurologic, and ar 
thritic abnormalities can appear to 
gether or separately, and there is no 
clear delineation between the sec 
ond and third stages of Lyme dis 
ease. Furthermore, Lyme disease 
symptoms resemble those of many 
other common illnesses that ath 
letes may develop, and therefore, 
present a difficult identification 
problem for the athletic trainer and 
a difficult diagnostic problem for 
the physician.

Lyme Disease During Pregnancy
Infection with Lyme disease 

during pregnancy may seriously 
compromise the health of the de 
veloping fetus. Transplacental 
transmission of the bacterium has 
been documented in pregnant 
women with Lyme disease who did 
not receive appropriate antibiotic 
therapy (14,16). Fetal complica 
tions may include prematurity, skin 
rashes, and congenital heart defects 
(8). Stillbirths also have been re 
ported (12,13).

TREATMENT OF LYME DIS 
EASE

Penicillin and other antibiotics 
have been proven effective in the 
treatment of first stage Lyme dis 
ease. Second and third stage Lyme 
disease may respond to these medi 
cines, but sometimes require the 
intravenous administration of other 
medications (9). There have been 
cases in which all treatment at 
tempts have failed; however, deaths 
directly attributed to Lyme disease 
have not been reported to the Cen 
ters for Disease Control.

ROLE OF THE ATHLETIC 
TRAINER
Assessment

Athletic trainers are in a unique 
position to identify possible cases 
of Lyme disease, especially when 
the disease is in its early stage.

Because the erythema chronicum migrans lesion is the single 
most important sign of first stage Lyme disease, athletic 
trainers must familiarize themselves with it. This is especially 
true for athletic trainers who hold positions in those ten states 
that account for the vast majority of reported cases.

Physical examinations and health screenings provide an 
ideal time for the athletic trainer's close inspection of an 
athlete's skin for the erythema chronicum migrans lesion. In 
addition, careful attention should routinely be paid to athletes
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whose sport involvements bring them into contact with grassy 
areas or woodlands. Participants in cross country, football, 
soccer, field hockey, baseball, and softball could have contact 
with grassy areas. For example, it is not uncommon for an 
athlete to enter a brushy area to retrieve a wayward football or 
softball.

If an athletic trainer suspects that an athlete's skin rash 
may be an erythema chronicum migrans lesion, he or she 
should refer the athlete to the team physician who may wish to 
make a referral to a dermatologist. Unlike the fungal infec 
tions, tinea cruris (jock rash) or tinea pedis (athlete's foot), 
erythema chronicum migrans lesions are not confined to body 
locations that are warm and moist. Inf act, erythema chronicum 
migrans lesions can be seen anywhere on the body, including 
the feet or the groin. Secondary erythema chronicum migrans 
lesions also may appear on different parts of the body.

The symptoms of third stage (persistent infection) Lyme 
disease are more difficult to assess. However, it is important 
for athletic trainers to keep in mind the possibility of Lyme 
disease when they are confronted with an athlete presenting a 
combination of the symptoms outlined above. Affirmative 
answers to questions about travel to endemic areas, recollec 
tion of a tick bite, or memory of a rash could support an athletic 
trainer's assessment of the possibility of Lyme disease. One 
recent Lyme disease case study points to the need for athletic 
trainers to suspect possible Lyme disease when confronted 
with confusing joint pain (15). Joint pain that has not been 
caused by discrete injury or overuse, and has not responded to 
physical therapy, may reflect early or advanced Lyme disease.

Prompt communication with a team physician is essential. 
It should be noted that some team physicians, because of the 
nature of their medical specialization (e.g. orthopedic surgery), 
may not be familiar with this recently described infectious 
disease. Because of this, team physicians may wish to consult 
with dermatologists (in suspected cases of early Lyme disease) 
and/or rheumatologists (for suspected advanced Lyme dis 
ease). These medical specialists may choose to corroborate 
their clinical evaluations with specific serological tests. How 
ever, the reliability of serological tests for Lyme disease varies 
from laboratory to laboratory. For this reason, it is not always 
easy for physicians to diagnose Lyme disease.

Education
One of the keys to the prevention and control of Lyme 

disease is education. Several excellent pamphlets describing 
Lyme disease are available to the public. One of these is 
available from the Westchester County Health Department, 
112 East Post Road, White Plains, NY 10601. A second 
pamphlet, which may be of interest to those who live in the 
Midwest, is available from the Arthritis Foundation's Wiscon 
sin Chapter, 8556 West National Avenue, West Allis, WI 
53227 (1-800-242-9945). Pfizer Pharmaceutical Company 
(Pfizer Central Research, Groton, CT 06340) also has a pam- 
phletthat contains excellent color photographs of the erythema 
chronicum migrans lesion and the Lyme disease tick. A 
national Lyme disease hotline number, (914) 285-LYME, has 
been established by the Westchester County (NY) Health 
Department. This hotline provides a three-minute recording 
that accurately describes the signs and symptoms of Lyme 
disease. A second hotline, established by the Centers for 
Disease Control, can be reached at (404) 332-4555. The caller

can select from six tapes: general facts, description of acute 
symptoms and diagnosis, description of chronic problems, 
treatment information, prevention, and Lyme disease in preg 
nancy and in nursing mothers. Posting notices and pictures on 
the locker or training room bulletin boards is an important 
method of educating athletes, coaches, and student athletic 
trainers about Lyme disease.

Prevention
Athletic trainers can serve an important function in the 

prevention of Lyme disease in their athletes. They mustremind 
athletes that the best preventive measure is the avoidance of 
tick-infested areas, especially during tick season (April through 
July). For some athletes, this may be difficult. Athletes unable 
to avoid these areas should wear long pants and long-sleeved 
shirts. They should tuck their pant legs into socks and tuck their 
shirttails into pants. Light colored clothing permits the easy 
identification of ticks on clothing. Insect repellents also should 
be used to reduce the risk of encountering ticks.

Thorough tick checks must be conducted every few hours 
while in atick infested area and immediately after leaving these 
areas. This tick check must include a close inspection of the 
entire body. Because ticks might be overlooked during this 
initial check, an additional examination is recommended at a 
later time. Any ticks found must be promptly removed to 
reduce the chance of Lyme disease transmission.

Recent research indicates that traditional methods of tick 
removal are no longer recommended and, perhaps, even dan 
gerous. Because information about tick removal in athletic 
training textbooks and manuals may be outdated and incorrect, 
we recommend the medically accepted procedures outlined by 
Needham (Table 1).

Table 1. Recommended procedure for removing ticks

1. Do not handle the tick with bare hands. Use forceps or 
tweezers to remove the tick.

2. Grasp the tick as close to the skin surface as possible and 
pull upward with even, gentle pressure. Do not twist or 
jerk the tick as this may cause the mouthparts to break off 
and stay in the skin.

3. Do not squeeze, crush, or puncture the tick. Its fluids may 
contain infective agents.

4. After removing the tick, thoroughly disinfect the bite site 
and wash your hands with soap and water.

5. Safely dispose of the tick by placing it hi a container of 
alcohol, flushing it down the toilet, or saving it for exami 
nation.

6. Never remove the tick by using fingernail polish, alcohol, 
or hot matches.

Reproduced with modification from: Needham GR: Evalu 
ation of five popular methods for tick removal. Pediatrics 75: 
997-1007,1985.

Removing a Tick
If a tick is found, it should be removed using Needham's 

methods. Note that the procedure for removing ticks as 
outlined in most athletic training manuals is incorrect. We 
recommend using disposable rubber gloves as a precaution if
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forceps are not available. Once a tick is removed, it should be 
saved in a small jar that is labeled with the date and location. 
If the athlete develops an erythema chronicum migrans lesion 
or other possible Lyme disease symptoms (described earlier), 
the tick may aid the physician in the diagnosis of Lyme disease.

CONCLUSION
Lyme disease is a prevalent disease of increasing concern 

in many areas of the country. As the geographical distribution 
of the deer tick expands, cases of the disease may be reported 
from areas not currently considered endemic for the disease. 
Furthermore, vacation travel and summer jobs may take ath 
letes into endemic areas. Because the mission of athletic 
trainers is to protect and enhance the health status of athletes, 
an understanding of Lyme disease is an important asset. 
Promptly identifying and referring suspected cases and educat 
ing athletes are two ways in which athletic trainers can assist 
the athlete in avoiding the consequences of Lyme disease.
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A Sports Physician's Treatment Enables 
an Athleteto Return to Competition: 
A Season-Ending Diagnosis Dismissed
David 0. Draper, EdD, ATC

ABSTRACT: One of the most difficult decisions athletic 
trainers are faced with is determining when an athlete is ready 
to resume play after an injury. Conflicting opinions from 
doctors only add to this dilemma. One injury that often causes 
conflicting opinions regarding what course of action to take is 
a fracture to the wrist or hand. The conservative approach 
often seen in traditional medicine consists of splinting or 
immobilization in a cast for six or more weeks, depending 
upon the location and type of fracture. During this time, the 
athlete is not allowed to participate in sports that require much 
use of the hands. In contrast, some sports physicians employ 
an aggressive approach that includes the fabrication of a 
padded splint that the athlete can wear during practice and 
competition. Using this method, the athlete often is able to 
return to competition within a week or two after the injury. 
This is a case report of a collegiate basketball player who 
sustained a fracture of his right fourth metacarpal and the two 
physicians' opposing views regarding treatment of the injury. 
Based upon the athlete's recovery from a similar injury, the 
athletic training staff chose to follow the aggressive approach 
and allowed him to participate while wearing a padded splint. 
Our one-year follow-up examination and evaluation of the 
athlete indicated that our treatment was appropriate.

O ne of the most difficult and often frustrating decisions 
that an athletic trainer must make involves determining 

whether or not an athlete can return to competition following 
an injury. This can become a juggling act of sorts, because we 
have to weigh the extent of the injury against the psychological 
effect that non-participation might have on the athlete. It is the 
athletic trainer's duty to protect the athlete, but are we protect 
ing the athlete by taking an ultraconservative approach to 
injuries, while ignoring the athlete's desire to compete?

When a sports physician is part of the team, it is easier to 
make such decisions. However, this decision can be evenmore 
difficult when two or more physicians' opinions conflict as 
may be the case when dealing with fractures of the hand.

David Draper is an assistant professor of athletic training and 
assists with the athletic training curriculums at Illinois State University 
in Normal. He is also Head Athletic Trainer at Illinois Wesleyan 
University in Bloomington.

CASE REPORT
A 22-year-oldmale college basketball player fractured the 

fourth metacarpal of his right hand when his finger hit an 
offensive player during practice. The force from hyperexten- 
sion of the finger resulted in along oblique fracture to the shaft 
of the fourth metacarpal of the player's shooting hand.

Immediately after receiving word from the radiologist that 
the athlete's hand was fractured, I called our sports physician's 
office and was told that he was at a conference and would not 
return for two days. A university nurse made an appointment 
with another orthopedist, and the athlete was seen in his office 
that evening. The next day, the athlete showed up at practice 
with his hand and forearm in a cast and informed me that the 
doctor said he could not return to basketball for six weeks. 
Because the season would be over in six weeks, this was very 
disappointing news to the athlete. As a senior, this was not only 
the end of his season, but also the end of his college basketball 
career.

I thought that the doctor might have been too conservative 
in his treatment. Just five weeks earlier, this same athlete had 
suffered a non-displaced fracture of his left distal radius. In this 
instance, the athlete was allowed to compete while wearing a 
padded wrist splint. When not competing, his wrist and 
forearm were immobilized in a bi-valve cast (Figure 1). The

Figure 1. The athlete's wrist was immobilized in a bi-valve 
cast for six weeks. This permitted him to wear a padded 
splint during practice and competition.
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Figure 2. The athlete quickly regained his form and re 
turned to competition while wearing the wrist/forearm 
splint

splint allowed him to return to competition at a high skill level 
just two weeks later (Figure 2). Based on this fact, the athlete 
and I decided to see our regular team orthopedist upon his 
return in two days. After viewing the X-rays and looking at the 
injury, our team orthopedist outlined a plan that would allow 
the athlete to return to competition within two weeks.

For the next twelve days, the athlete's hand was immo 
bilized in a splint, and he participated only in non-contact 
practice drills. On the thirteenth day after the injury, a padded 
splint was made for him (Figures 3 and 4). This enabled him

Figure 3. The padded hand splint

Figure 4. This basketball player led his team to the quarter- 
finals of the NC AA division III basketball tournament The 
fractured fourth metacarpal of his shooting hand was 
supported with a padded splint

to work on shooting skills. He began shooting a lightweight 
beach ball, and by day 15, he was shooting a basketball. 
Seventeen days after the injury, he returned to full competition 
and helped the team advance to the quarter-finals of the NC A A 
division in basketball tournament. One year after the injury, 
he played on a professional basketball team hi Germany. To 
date, two years after the injury, he has suffered no negative 
effects as a result of the treatment.

DISCUSSION
Injuries of the hand are among the most common injuries 

occurring in sports (1,5,6). They represent a source of frustra 
tion for the athlete, coach, and fans, as well as a cause of 
concern and debate for the athletic trainer and the team physi 
cian. Because the involved joint is non-weightbearing, the 
athlete may have a tendency to overlook this injury, saying "it's 
just a sprain," and often will risk further injury by competing 
without adequate protection (3). When fractures to the hand 
are found, appropriate immobilization is indicated.

There are three methods of treatment frequently used on 
hand fractures. The first is the conservative method. This 
involves casting the area until complete healing of the fracture 
has occurred. The second includes casting the area for two to 
three weeks, followed by applying a splint during practice and 
competition. The third method is the most aggressive. As soon
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as the fracture is diagnosed, the athlete is fitted with a bi -valve 
cast and a splint. The athlete is permitted to return to practice 
and competition according to his or her pain tolerance. The 
splint is worn when playing basketball, and the bi-valve cast is 
worn at all other times (3,6).

One injury of the hand that has responded well to the 
aggressive approach is a fracture of the fourth metacarpal (3). 
Metacarpal fractures can occur to the base, shaft, or neck of the 
bone and can be transverse, oblique, spiral, or compacted (6). 
Mechanisms of injury include a direct blow, forcible extension 
of the fingers, and striking an object, such as occurs with a 
boxer's fracture (7). Signs and symptoms include pain, swel 
ling, and deformity. In some cases, no deformity occurs, and 
pain upon palpation can mean the presence of either a fracture 
or a contusion. In this situation, percussion should be applied 
to the metacarpophalangeal joint along the long axis of the 
bones. Percussion pressure often will result in pain at the 
fracture site (2,8). Uncomplicated metacarpal fractures require 
three to five weeks of immobilization for complete union to 
occur.

Proper splinting not only provides adequate protection 
during competition, but also enables normal healing to take 
place (3,4,6). Bergfeld and associates (3) studied the effects 
that sports activities had on 113 athletes with wrist or hand 
injuries, 41 of which were metacarpal fractures. Two weeks 
after the initial injuries, the athletes were fitted with playing 
splints, and allowed to return to competition. Ten weeks after 
the injuries, all athletes were re-evaluated. There were no 
nonunions, delayed unions, or malunions attributable to this 
means of treatment. Of equal importance, there were no 
reported additional injuries to either the wearer or the opponent 
while using the padded splint.

CONCLUSION
Splinting a fracture so that an athlete can play is a contro 

versial topic. The long-term effects of the treatment should 
always be taken into consideration. The athlete must be 
informed about any possible risks involved in choosing an 
aggressive approach to injury management. In addition, we 
must respect the player's choice and not use an aggressive

protocol until we have the player's consent. Generally, the 
season does not need to come to an early end for the athlete who 
suffers a wrist or hand fracture. Many athletes can return to 
participation if the injury is protected by the proper method of 
splinting. In most cases, the splint will provide immediate 
protection, without causing any complications with regard to 
proper healing (4).

Choosing a sports-oriented orthopedist as a team physi 
cian is one of the most important decisions we can make. It is 
important to refer athletes to sports physicians who know how 
to treat these injuries. When the player, coach, physician, and 
athletic trainer make the decision to aggressively treat the 
injury, the athlete should be assured that his or her hand is 
protected. A sports physician who takes the athlete's desire to 
compete into consideration, before prescribing treatment, will 
enable athletic trainers to do what is best for their athletes.
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ABSTRACT: Athletic trainers at 1350 institutions were asked 
to report oral injuries occurring in male athletes during the 
1989-90 academicyear. Injuries occurring in 78,092 football, 
basketball, soccer, volleyball, baseball, ice hockey, and la 
crosse participants were classified and reported by 48% of the 
institutions. Basketball had the highest oral injury rate fol 
lowed sequentially by ice hockey, lacrosse, football, soccer, 
baseball, and volleyball. Wearing mouthguards while partici 
pating in football significantly reduced all seven categories of 
oral injuries reported. Wearing mouthguards also signifi 
cantly reduced Up lacerations, chipped teeth, and broken teeth 
in basketball, as well as most types of oral injuries in ice 
hockey. Even when there were not statistically significant 
differences in injury rates between mouthguard wearers and 
those not wearing mouthguards, the absolute number of inju 
ries for non-wearers is substantially higher than that for 
wearers in most cases. The results from the survey support a 
recommendation for mouth protection while participating in 
potentially harmful sports, whether or not it is mandated by 
rule.

S ystematic evaluation of the injuries occurring during 
interscholastic football began in 1929 (9). Although it was 

realized that many of the reported injuries involved the oral

Robert Morrow is Professor and Head of the Graduate Division 
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region, initially no special emphasis was given to oral struc 
tures. Concerns about the prevalence and severity of dental 
injuries sustained during football were translated into action in 
the 1960s. The National Alliance Football Rules Committee 
made mouthguards mandatory for the 1962 season (2). Pas 
sage of a mouthguard requirement by the National Collegiate 
Athletic Association (NCAA) for the 1973 season, completed 
the protective coverage of interscholastic football players (3). 

Football is not the only sport for which mouthguards are 
recommended (11). However, a comprehensive determination 
of the number and types of oral injuries occurring in male 
college and university athletes as a result of participation in a 
variety of sports is notably lacking. To facilitate injury rate 
comparisons for male athletes, a survey of oral injuries in seven 
interscholastic sports was initiated for the 1989-90 academic 
year.

METHODS
In August 1989, we mailed the survey form and alerter of 

explanation to athletic trainers at 1,350 institutions (17). Ath 
letic trainers were asked to use the initial form to record 
specific categories of oral injuries among male athletes during 
the year. Categories of oral injuries included lip lacerations, 
chin or tongue lacerations, chipped teeth, broken teeth, dis 
placed teeth, lost teeth, and fractured jaws. A duplicate survey 
form and follow-up letter requesting the total injury informa 
tion for the year was mailed in May 1990.

The relative frequency of injuries for athletes wearing 
mouthguards was compared to those not wearing mouthguards 
by means of the chi-square statistic. All such comparisons 
were based on 2x2 contingency tables relating injuries (yes or 
no) to mouthguard use (wearing or not wearing), with one 
degree of freedom. All expected values were large enough for 
valid comparisons.

RESULTS
Of the 1,350 institutions surveyed, 643 (47.6%) responded. 

We received 176 responses from NCAA Division I schools, 
104 from Division n schools, 132 from Division HI schools, 
187 from National Association of Intercollegiate Athletics
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Table 1. Participants, mouthguard use, and oral injuries by 
sport

Sport

Football
Basketball
Soccer
Volleyball
Baseball
Ice Hockey
Lacrosse

Number of Wore
Participants Mouth-

guards

35,213 34,645
11,155 1,103
10,720 418
3,039 41

13,645 119
2,137 1,561
2,183 2,058

%

98%
10%
4%

1.3%
0.9%
73%
94%

Oral
Injuries %

972 2.8%
1,112 10.0%

283 2.6%
35 1.2%

223 1.6%
210 9.8%

63 2.9%

TOTAL 78,092 39,945 51%* 2,898 3.7%'

* Percent of total wearing mouthguards 
* * Percent of oral injuries for all sports

schools, and 44 from schools not identified.
Table 1 presents a breakdown by sport of the participants, 

mouthguard use, and oral injuries reported in the survey. The 
highest injury rate occurred in basketball (10%), followed by 
ice hockey (9.8%), lacrosse (2.9%), football (2.8%), soccer 
(2.6%), baseball (1.6%), and volleyball (1.2%).

The percentages of players wearing mouthguards in foot 
ball, lacrosse, and ice hockey were 98%, 94%, and 73% 
respectively. Fewer athletes wore mouthguards in basketball 
(10%), soccer (4%), volleyball (1.3%), and baseball (0.9%). 
Higher percentages of mouthguard usage for football, lacrosse, 
and ice hockey players undoubtedly result from rules requiring 
their use in these sports.

Table 2 indicates the number and types of oral injuries 
reported by sport.

A comparison of the injuries for athletes wearing 
mouthguards versus those not wearing mouthguards by type of 
injury and sport is presented in Table 3. Because no displaced 
or lost teeth were reported in lacrosse, and no lost teeth were 
reported in ice hockey, those comparisons were not made. The 
asterisks in the far right column of Table 3 indicate statistically 
significant differences in injury rates between those athletes 
wearing and those not wearing mouthguards.

Wearing mouthguards significantly reduced all types of 
oral injuries in football. Wearing mouthguards significantly 
reduced lip lacerations, chipped teeth, and broken teeth in

Table 2. Type and number of oral injuries by sport

basketball. Mouthguards also significantly reduced chin or 
tongue lacerations, chipped teeth, broken teeth, displaced 
teeth, and fractured jaws in ice hockey.

Even where there were no statistically significant differ 
ences in injury rates between mouthguard wearers and those 
not wearing mouthguards, the absolute number of injuries for 
non-wearers is substantially higher than that for wearers in 
nearly all cases.

The survey also requested athletic trainers to indicate in 
which sports they believed mouthguard use to be beneficial. Of 
the 643 respondents, 89% indicated that mouthguards would 
be beneficial in football, 75% basketball, 69% ice hockey, 
43% soccer, 15% lacrosse, 11% baseball, and 8% volleyball.

DISCUSSION
References relating to oral injuries occurring in male and 

female sports participants are limited (5,6,7,8,10,13,14,15, 
16,18). This is particularly true for college and university 
athletes participating in sports other than football (12). In view 
of this, the oral injury rates reported in this survey are informa 
tive and interesting.

Our overall oral injury rate for football (2.8%) is consid 
erably higher than the commonly referenced dental injury rate 
(0.5%) (2,4). If our oral injury rate is restricted to injuries 
occurring in football players not wearing mouthguards, the rate 
becomes 23.8%. Clearly mouthguards are effective in reduc 
ing the number, and probably the severity, of oral injuries 
received while playing football. Our survey indicates that not 
all oral injuries are prevented by mouthguards, and it should be 
noted that 13 fractured jaws were reported in football players 
who were wearing mouthguards. While 98% of the football 
players wore mouthguards, 2% did not and thus experienced 
significantly more oral injuries.

The basketball oral injury rate (10%) was the highest 
reported by our study; the risk of this type of injury is signifi 
cant for the participant. Soft tissue injuries (lip lacerations, and 
chin or tongue lacerations) were the most common oral injuries 
reported. However, more serious injuries occurred including 
chipped and broken teeth, displaced teeth, lost teeth, and eight 
fractured jaws. Fewer than 10% of the basketball players wore 
mouthguards and none of the eight reported jaw fractures 
occurred in mouthguard wearers. While most basketball 
injuries involved soft tissues which probably healed unevent 
fully, treatment of the 302 injuries involving teeth undoubtedly 
resulted in considerable expense and a concomitant loss of 
playing or practice time.

Lip 
Sport Laceration

Football
Basketball
Soccer
Volleyball
Baseball
Ice Hockey
Lacrosse

301
548
133

11
109
73
22

Chin orTongue Chipped Tooth Broken Tooth Displaced 
Laceration (less than 1/4 length) (more than 1/4 length) Tooth

409
262

65
18
52

104
28

162
176
34

2
20
17

9

61
46
23

1
12
10
3

16
57
17
2

11
3
0

Lost 
Tooth

6
15
3
1
6
0
0

Fractured 
Jaw

17
8
8
1

13
3
1
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Table 3. Injuries for athletes wearing mouthguards versus 
those not wearing mouthguards by type of injury and sport

Table 3. Continued

Sport

% Injuries % Injuries 
Wearing Not Wearing 

Mouthguards Mouthguards chi-square Sport

% Injuries % Injuries 
Wearing Not Wearing 

Mouthguards Mouthguards chi-square

LIP LACERATION

Football 0.8 (268)
Basketball 3.3 (36)
Soccer 2.2 (9)
Volleyball 0.0 (0)
Baseball 1.7 (2)
Ice Hockey 3.8 (59)
Lacrosse 1.0 (21)

5.8 (33)
5.1 (512)
1.2(124)
0.4 (11)
0.8 (107)
2.4 (14)
0.8 (1)

165.25
7.123
2.955
0.151
1.178
2.321
0.057

0.0000*
0.0076 *
0.0856
0.6976
0.2778
0.1276
0.8107

CHIN OR TONGUE LACERATION

Football 1.1 (381)
Basketball 2.1 (23)
Soccer 0.2 (1)
Volleyball 2.4 (1)
Baseball 1.7 (2)
Ice Hockey 3.8 (59)
Lacrosse 1.2(25)

CHIPPED TOOTH

Football 0.3 (121)
Basketball 0.7 (8)
Soccer 0.5 (2)
Volleyball 0.0 (0)
Baseball 0.0 (0)
Ice Hockey 0.4 (6)
Lacrosse 0.3 (7)

BROKEN TOOTH

Football 0.1 (36)
Basketball 0.0 (23)
Soccer 0.2 (1)
Volleyball 0.0 (0)
Baseball 0.0 (0)
Ice Hockey 0.1 (1)
Lacrosse 0.1 (3)

DISPLACED TOOTH

Football 0.0 (13)
Basketball 0.4 (4)
Soccer 0.0 (0)
Volleyball 0.0 (0)
Baseball 0.8 (1)
Ice Hockey 0.0 (0)

LOST TOOTH

Football 0.0 (5)
Basketball 0.3 (3)
Soccer 0.0 (0)
Volleyball 0.0 (0)
Baseball 0.0 (0)

4.9 (28)
2.4 (239)
0.6 (64)
0.6 (17)
0.4 (50)
7.8 (45)
2.4 (3)

7.2 (41)
1.7(168)
0.3 (32)
0.1 (2)

0.1 (20)
1.9 (11)
1.6 (2)

4.4 (25)
0.5 (46)
0.2 (22)
o.o (1)

0.1 (12)
1.6 (9)
0.0 (0)

0.5 (3)
0.5 (53)
0.2 (17)
0.1 (2)

0.1 (10)
0.5 (3)

0.2 (1)
0.1 (12)
0.0 (3)
0.0 (1)
0.0 (6)

71.401
0.371
0.973
2.407
5.341

14.780
1.307

575.798
5.728
0.358
0.027
0.176

12.405
4.556

596.820
5.068
0.012
0.013
0.106

20.283
0.182

29.621
0.530
0.691
0.027
8.602
8.142

8.569
1.724
0.122
0.014
0.053

0.0000*
0.5427
0.3240
0.1208
0.0208 *
0.0001 *
0.2529

0.0000*
0.0167 *
0.5496
0.8686
0.6746
0.0004*
0.0328 *

0.0000*
0.0244 *
0.9144
0.0980
0.7451
0.0000*
0.6693

0.0000*
0.4667
0.4059
0.8686
0.0034*
0.0043*

0.0034*
0.1892
0.7271
0.9069
0.8182

FRACTURED JAW

Football
Basketball
Soccer
Volleyball
Baseball
Ice Hockey
Lacrosse

0.0 (13)
0.0 (0)
0.0 (0)
0.0 (0)
0.0 (0)
0.0 (0)
0.0 (0)

0.7 (4)
0.1 (8)
0.1 (8)
0.0 (1)

0.1 (13)
0.5 (3)
0.8 (1)

51.031
0.878
0.325
0.014
0.114
8.142

16.472

0.0000*
0.3486
0.5687
0.9069
0.7351
0.0043*
0.0000*

Values in parentheses are absolute numbers of injuries. 

1 Statistically significant differences (p < 0.05)

The ice hockey oral, injury rate (9.8%) was slightly less 
than basketball (10.0%), although 73% of the ice hockey 
players reportedly wore mouthguards. The most frequent oral 
injuries in ice hockey players were chin or tongue lacerations; 
however, 33 injuries involved hard tissues. Seven of these 
occurred in mouthguard wearers, butnone of the three reported 
jaw fractures occurred in mouthguard wearers.

Lacrosse players experienced an oral injury rate of 2.9% 
while 94.3% of the players reportedly wore mouthguards. One 
jawfracture wasreported in aplayernot wearing amouthguard. 
Fifteen percent of the athletic trainers believed thatmouthguards 
would be beneficial in lacrosse. This low percentage may be 
reflective of the number of respondents from non-lacrosse 
institutions.

A total of 10,720 male soccer players incurred an oral 
injury rate of 2.6%. Only 418 soccer players reportedly wore 
mouthguards. The most common oral injuries were lip lacera 
tions. However, 17 displaced teeth, three lost teeth, and eight 
fractured jaws occurred in soccer players who were not wear 
ing mouthguards. While an oral injury rate of 2.6% may not 
appear alarming, the severity of the reported injuries involving 
teeth and bone structure is disturbing. Thirteen oral injuries 
were reported in the 418 mouthguard wearers. These included 
two chipped teeth and one broken tooth. No displaced teeth or 
lost teeth, and none of the eightreported jaw fractures occurred 
to soccer players who were wearing mouthguards.

Baseball was second only to football in the number of 
participants (13,645). It is not commonly thought of as a 
contact or collision sport, at least not in the same vein as 
football, yet baseball was second only to football in the number 
of jaw fractures reported, 17 versus 13. None of the 13 jaw 
fractures occurred in the 119 baseball players who were 
wearing mouthguards.

The volleyball injury rate (1.2%) primarily reflected soft 
tissue injuries; however, one jaw fracture was reported. Only 
41 volleyball players wore mouthguards and only one oral 
injury, a chin or tongue laceration, was reported in this group.
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The ice hockey oral injury rate (9.8%) is also primarily a 
result of soft tissue injuries. Chin or tongue lacerations were 
most frequent; however, 33 injuries involved hard tissues. 
Seventy-three percent of the ice hockey players reportedly 
wore mouthguards. Seven of the hard tissue injuries occurred 
in mouthguard wearers, though none of the three jaw fractures 
were in mouthguard wearers.

The injury rates reported in our study of male athletes are 
consistent with the injury rates reported by a similar survey 
involving 22,564 female athletes (12). The highest oral injury 
rate reported for female athletes occurred in basketball (7.5%), 
followed by soccer (3.1%), field hockey (2.8%), lacrosse 
(2.3%), softball (1.6%), and volleyball (1.6%).

CONCLUSION
The results of this survey clearly demonstrate that there 

are attendant oral injury risks for male college and university 
athletes. Data from this and an earlier survey of female 
athletes' injuries suggest that we may need to change our 
thinking as to what constitutes a "contact" or "collision" sport. 
This survey also indicates that the frequently cited oral injury 
rate for football (less than 0.5%) is understated, at least for 
college and university athletes (1,4). Certainly the data support 
the use of mouthguards as an effective means for reducing the 
number, and quite possibly, the severity of oral injuries. 
Finally, it is our belief that both surveys support a recommen 
dation for increased mouthguard use in basketball and soccer
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and a continued vigilance to insure that mouthguards are 
indeed worn when mandated.

ACKNOWLEDGEMENT
We wish to express our appreciation for the splendid 

support offered by athletic trainers throughout the country. 
The survey would not have been possible without their assis 
tance.

REFERENCES
1. American Dental Association: Evaluation of mouth pro 

tectors used by high school football players. JADA 
68:430^42,1964.

2. American Dental Association, Bureau of Dental Health 
Education: Mouth protectors for football players: the 
dentist's role. JADA 64:419^21,1962.

3. American Dental Association, Bureau of Dental Health 
Education, Council on Dental Materials and Devices: 
Mouth protectors: 11 years later. JADA 86:1365-1367, 
1973.

4. American Dental Association, Bureau of Health Educa 
tion, Council on Dental Materials, Instruments and Equip 
ment: Mouth protection and sports team dentist. JADA 
109:84-87, 1984

5. Bolhuis JHA: Tandletsels in de hockeysport. Utrecht, 
Holland: OMI Grofisch Bedriff, 1987, pp. 15-139.

6. Clemett R: Head injuries from squash: a prospective 
study.AteH>ZMed/92(663):l-3,1980.

7. Daffner R: Injuries in amateur ice hockey: a two year 
analysis. J FamPract4(2):225-221, 1977.

8. Edward S: Dental injuries of school children. Svensk 
Tandlaekare Tidskr 61:511-516,1968.

9. Pagan CA: Mouth protectors for football players. JADA 
66:354-355,1963.

10. Furnas D: Ten speed bicycles and shoulders bags. JAMA 
236:2318-2319,1976.

11. Heintz W: The status of sports dentistry. Phys Sportsmed 
10(9):19,1982.

12. Morrow RM, Bonci CM: A survey of oral injuries in 
female college and university athletes. Athletic Training, 
JNATA 24:236-237,1989.

13. Morrow RM, Kuebker WA: Sports dentistry: a new role. 
Dent School Q 2(2): 10-13,1986.

14. Nelson W: Intercollegiate lacrosse injuries. Phys Sports 
med 9(10):86-92,1981.

15. Rose C: Injuries in women's field hockey, a four year 
study. Phys Sportsmed 9(3):97-100, 1981.

16. Rose C: Racquetball injuries. Phys Sportsmed 7(1):73- 
78,1979.

17. The 1989-90 National Directory of College Athletics 
(Men's Edition). Amarillo, TX: Ray Franks Publishing 
Ranch, 1989, pp. 145-319.

18. WhitesideP: Men's and women's injuries in comparable 
sports. Phys Sportsmed 8(3): 130-140, 1980.

342 Volume 26 — Winter 1991 • Athletic Training, JNATA



•svnpo^d 9zuvuuofMd fyjvnb 
ip fyuo Suipuojd/o uoytpvj? v Smnuinio^

snosntra ire ui XjiAipnpuoD jouadnjg 
B 'jRiiAnire '.issu^ap punoM guipoi-uojsj

'S|OOd|JTl[A\ JOJ J9UB9
(ATH Jsure

6-puXxouou sureiuoo - spireq 'sg^qBj 'sjrai JGJ juBpgjuisiQ 
PUTUI ui apjqje sqj qjiM pguSisgp uiuiBjiAp|nui aqj,

6-umf)

VI/S
Xjnfui 9{qBXB]d B qjiM apjq^ aqi JGJ J9ipj uied pid^^

S|9A9J 93UBUUOJJ9d J9qjB9M }0q SUIBJUre^
3SnilI J

v



Oral Injuries in 
Southwest Conference 
Women Basketball Players
Robert M. Morrow, DOS 
Tina Bond, MS, ATC 
Richard R. Seals, Jr., DOS, MEd 
George M. Barnwell, Jr., PhD

ABSTRACT: Athletic trainers and women's basketball teams 
from eight Southwest Conference universities participated in 
a mouthguardprogram during the 1990-91 basketball season. 
Custom mouthguards were constructed for 105 women basket- 
ballplayers. Seventy-two of the players wore the mouthguards 
during the season. Though most, 72 (69%), of the athletes 
chose to wear their mouthguards, 33 (31%) did not. Com 
plaints that the mouthguards were too thick or bulky, caused a 
dry mouth, and interfered with breathing and speech were 
reported. While ten oral injuries occurred in the 33 players 
who did not wear mouthguards, only two of the 72 players 
wearing mouthguards sustained oral injuries. Injuries re 
ported in those not wearing mouthguards included eight lip 
lacerations, one displaced tooth, and one concussion. Injuries 
reported in mouthguard wearers included one lip laceration 
and one chin or tongue laceration. The resultant injury rates 
were 30.3% for athletes not wearing mouthguards and 2.8% 
for those wearing mouthguards.

I n a previous survey, athletic trainers at 726 institutions 
were asked to report oral injuries occurring to their female 

athletes during the 1987-88 academic year. Respondents from 
389 institutions reported dental injuries for basketball, volley- 
ball, soccer, softball, field hockey, and lacrosse participants. 
Oral injuries were reported by 386 of the 5,156 basketball
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players, resulting in a 7.5% injury rate. The basketball injury 
rate was significantly higher than the injury rates reported for 
other sports. Soft tissue injuries were the most frequently 
reported basketball injuries followed by chipped and displaced 
teeth. Only 6.3% of the 5,156 women basketball players 
reportedly wore mouthguards (1).

Because an oral injury rate of 7.5% poses a significant risk 
for the participants, the protection efficiency of mouthguards 
for college and university women basketball players was 
investigated.

METHODS AND MATERIALS
Athletic trainers and women's basketball teams from 

eight Southwest Conference universities were asked to partici 
pate in a mouthguard program during the 1990-91 basketball 
season. Athletic trainers associated with participating pro 
grams were contacted in August of 1990 and arrangements 
were made for faculty and students from The University of 
Texas Health Science Center at San Antonio Dental School to 
visit each campus to make dental impressions of the athletes 
prior to constructing custom mouthguards. During August and 
September, dental impressions were made of 105 athletes.

Stone casts were made from the impressions and two 
custom mouthguards were constructed for each athlete using 
the usual methods and materials (2). Thus, a spare or back-up 
mouthguard was available for immediate use. In addition, 
casts were retained so that replacement mouthguards could be 
provided if requested by the athletic trainer.

A form for recording injuries and a cover letter explaining 
the procedure were mailed to cooperating athletic trainers in 
September. Athletic trainers were requested to maintain a 
record of oral injuries occurring to their players during the 
1990-91 season, to note the type of injury, and to identify 
whether a mouthguard was worn at the time of injury. Athletic 
trainers also were asked to report the number of players 
choosing to wear a mouthguard, as well as the number choos 
ing not to wear a mouthguard.

In March 1991, the accumulated data were requested from 
each program. Comments from the athletic trainers concerning
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problems with the mouthguard program were requested as well 
as comments from players who encountered problems wearing 
mouthguards. Each athletic trainer was asked to indicate whether 
he or she would be interested in continuing the mouthguard 
program.

Because one of the expected frequencies was too low to 
permit valid use of the chi-square statistic, survey results were 
evaluated by the Fisher Exact Probability Test (3).

RESULTS
Of the 105 athletes receiving custom mouthguards, 72 

(69%) wore them during the season and 33 (31%) did not. 
Twelve oral injuries were reported for all athletes. Two 
occurred in mouthguard wearers (2.8%) and 10 occurred in 
athletes not wearing a mouthguard (30.3%). There was a 
statistically significant reduction of injuries as a result of 
mouthguard use (x2(l)=16.9,p=.0001; Fisher, p<.0005). Inju 
ries in those not wearing a mouthguard included eight lip 
lacerations, one displaced tooth, and one concussion. Injuries 
reported in mouthguard wearers included one lip laceration 
and one chin or tongue laceration.

Four of eight athletic trainers indicated problems initiat 
ing the mouthguard program. Their problems related princi 
pally to difficulty in convincing athletes to wear the 
mouthguards. Player complaints included "mouthguards were 
too bulky, interfered with breathing and talking, caused a dry 
or cotton mouth, and covered too much gum." However, in 
answer to "Would you be interested in continuing the 
mouthguard program during the 1991-92 basketball season?," 
all athletic trainers responded positively.

DISCUSSION
Whilemostoftheparticipantschosetowearmouthguards, 

31% did not. Though the mouthguards were constructed using 
the usual methods and materials found acceptable for football 
players, some of the basketball participants felt that they 
were too bulky and interfered with breathing and speech. As 
a result of these criticisms, subsequent mouthguards were 
made thinner and were better received. Unquestionably, a

"breaking in" or "learning" period is a fact of life when first 
wearing protective equipment, and it is probable that this 
accommodation period never will be totally eliminated, even 
with improved mouthguard designs.

The majority of oral injuries that occurred in mouthguard 
wearers and non-wearers were soft tissue injuries, which 
usually heal uneventfully. However, the displaced tooth that 
occurred in the athlete who did not wear a mouthguard is a 
serious and expensive injury. While one concussion was 
reported in anon-wearer, no conclusions are warranted on such 
limited evidence.

Clearly, based on the results of this study, it can be 
concluded that wearing a mouthguard effectively reduces an 
athlete's risk of oral injury while he or she participates in 
basketball. If a primary objective is to prevent injuries, it also 
could be concluded that use of mouthguards by basketball 
players should be vigorously encouraged.
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The Role of Athletic Trainers in
Facilitating Psychological Recovery
from Athletic Injury
Suzanne Tuffey, MS

ABSTRACT: Though sport psychologists diligently work to 
enhance athletic performance through empirical research and 
theory testing, one important component that affects athletic 
competition has been overlooked. The threat and actual 
occurrence of athletic injury is pervasive in sports. Eachyear, 
more advanced methods of physiologically rehabilitating inju 
ries are introduced, yet little has been done to psychologically 
rehabilitate the injured athlete. An understanding of athletes' 
psychological responses to injury, as well as various psycho 
logical skills and strategies, is necessary to optimally facilitate 
rehabilitation. Furthermore, I propose that athletic trainers 
are in an ideal position to foster psychological rehabilitation 
in conjunction with physical rehabilitation.

I t is a conservative estimate that three to five million injuries 
occur each year in sports and recreation (5). Often, athletes 

must refrain from physical activity for several days to several 
months in order to rehabilitate injuries. For athletes of all 
ability levels, from recreational to professional, this temporary 
layoff can play havoc with their minds. Self-defeating thoughts, 
a depressed attitude, and questions of their self worth are just 
a few possible ramifications of athletic injury. If left to their 
own devices, athletes often will amplify the stress reaction and 
cause themselves undue tension and anxiety, which will im 
pede physical recovery (7). For these athletes, injury can be a 
traumatic experience that requires emotional and psychologi 
cal rehabilitation in conjunction with physical recovery.

To simply address the physiological aspect of injury 
denies the mind-body connection, implying that the body 
functions independently and is not affected positively or nega 
tively by the working of the mind. But we know this is not true. 
Many adages of our society reveal our beliefs in the mind-body 
relationship: "You can if you think you can"; "You're only as 
old as you feel"; and "What the mind can conceive, the body 
can achieve." An important role for the athletic trainer, then, 
is to facilitate recovery from athletic injury by integrating 
psychological skills into the rehabilitation process.

Suzanne Tuffey is a doctoral student in sport psychology at 
UNC-Greensboro, Greensboro, NC.

In this paper, I illustrate the often overlooked role that 
athletic trainers can and should have in the psychological 
rehabilitation of injured athletes. My approach is to summarize 
the literature addressing the athlete's psychological response 
to injury, to provide specific means for the athletic trainer to 
help in the psychological rehabilitation of injured athletes, and 
finally, to present empirical studies to verify these assertions.

PSYCHOLOGICAL RESPONSE TO ATHLETIC 
INJURY

Before addressing how the recovery process can be en 
hanced via psychological strategies, it is necessary to under 
stand how athletes respond psychologically to the stress of 
injury. Two general models have been offered regarding how 
athletes respond to injury; both have implications for the 
athletic trainer. One theory proposes that injured athletes work 
through a four-step stress process in response to an injury (13). 
The second model suggests that athletes work through a three- 
stage grief process in response to the loss experienced when 
they are injured (12).

The Stress Model
The four stages of the stress model include: (1) the 

stressor, (2) the cognitive appraisal of the situation or potential 
stressor and one's personal resources; (3) the emotional re 
sponse to the stressor; and (4) the consequences of the stress.

In the first step, the stressor, the injury itself, places 
demands or constraints on the individual. For example, Achil 
les' tendonitis may be perceived as a stressor if the athlete loses 
study time because he or she must report to the training room 
three times a day for treatment. In the second step (cognitive 
appraisal of the situation and personal resources), if the athlete 
perceives that the demand is greater than his or her resources, 
or if consequences are perceived as detrimental, then the stress 
response may be exacerbated. A running back with a ham 
string pull will view it as detrimental if he believes that, by 
missing practice and games, he will be demoted to second 
string. On the other hand, another athlete may perceive the 
injury as an opportunity to rest and to learn the new plays.

The third step, emotional response, addresses how the 
athlete feels about the injury. The reaction to self appraisal of 
the stressor can manifest itself in physiological arousal, anger, 
frustration, or depression. These, in turn, influence self ap-
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praisal of the injury. Therefore, both psychological and physio 
logical changes occur during this stage.

The final step includes the behavioral, psychological, and 
health-related consequences of the stress. Specifically, what 
does the athlete do? Does the athlete isolate himself or herself 
from the team, or ignore the injury and keep participating? 
Does he or she become depressed and lethargic?

For sports medicine personnel, the stress model holds 
much appeal. At the various steps, specific intervention 
strategies can be implemented to enhance recovery. For 
example, goal-setting procedures can be taught and applied to 
the rehabilitation process to influence appraisal of the situation 
(1). By setting daily goals to guide physical recovery, and 
noticing small improvements, the athlete may reappraise the 
injury as unfortunate, but not insurmountable. When the 
injured athlete is able to focus on rehabilitation goals and 
experience success along the way, the injury is thought of as a 
minor obstacle that can be overcome. Just as goals are 
established to guide athletes to improve their performance 
through physical training, they also can be used to guide and 
facilitate rehabilitation.

The Grief Response Model
In the second model, researchers have characterized ath 

letes ' emotional reactions to injury as a grief response (1 0, 1 1 ,12). 
In general, grief occurs when a person experiences the loss of 
something that they value or desire. It could be the loss of a 
loved one or the loss of the dream to play in an NCAA 
championship game because of an injury. The grief reaction is 
the process of trying to resolve the emotion of loss. It can be 
understood in three sequential stages, similar to the five stages 
of the Kubler-Ross grief process (6), categorized as protest, 
hopelessness, and reorganization (12). There is much variation 
and flexibility within each of the stages because of individual 
differences.

Applied to athletic injuries, the first phase is characterized 
by denial of the injury, shock that it occurred, and anger (10). 
Expressing anger can give the athlete a sense of power in the 
face of despair. Hopelessness, which characterizes the second 
phase, occurs when the athlete real izes that the injury cannot be 
reversed and sees no hope for the future because he or she is too 
wrapped up in the past. "I'll never be able to run competitively 
again," and, "This injury just ruined my chance for a college 
scholarship," are examples that epitomize this stage. In the 
final stage, reorganization, the athlete overcomes the loss and 
returns to previous activities (12). The athlete accepts the 
reality of the situation and faces the injury with a positive, 
deterministic attitude.

By understanding the grief process, athletic trainers can 
intervene with appropriate, facilitative strategies to help ath 
letes overcome the sense of loss and to progress through 
physical rehabilitation. For the athlete who has recently torn 
his or her cruciate ligament and is excessively depressed and 
withdrawn, emotional fatigue undoubtedly will affect his or 
her mental outlook and adherence to a physical rehabilitation 
program. It would seem appropriate to attempt to facilitate a 
social support network to combat his or her sense of hopeless 
ness by establishing communications with others who over 
came similar injuries. After talking with another once-injured

athlete, he or she will realize that things will eventually get 
better, it is not the "end of the world." By accepting the 
situation and facing it with a positive, deterministic attitude, he 
or she can combat the grief incurred with the injury.

In conclusion, both the stress and grief response theories 
provide a conceptual framework from which to approach the 
athlete. At various stages, certain interventions are more fitting 
than others. Implicit in the theories is the notion that individual 
differences and environmental influences will affect the ath 
lete's reaction to the injury. This necessitates that the athletic 
trainer try to understand each athlete and then design specific 
strategies that are appropriate for that individual.

PSYCHOLOGICAL REHABILITATION OF ATH 
LETIC INJURIES

Sport psychologists have suggested several means of 
assisting with the rehabilitation of athletic injuries(7,9,ll). 
This doesn't mean that these skills can be implemented only by 
sport psychologists. In fact, it is unlikely that the typical 
injured athlete will have contact with or access to a trained 
sport psychologist. An empathetic athletic trainer, knowledge 
able in basic psychological-enhancement principles, is in an 
ideal position to help foster psychological as well as physical 
rehabilitation.

Motivating the Athlete: Communication and Motivation
Psychological strategies, comprised of effective commu 

nication skills and motivation techniques, can be implemented 
to promote recovery from athletic injuries (14). Four tech 
niques will help motivate the athlete to adhere to the rehabili 
tation program: (1) goal-setting, (2) relaxation and imagery, 
(3) self-talk, and (4) social support.

Goal-setting. The components of effective goal-setting 
have been outlined and explained by Gould (3). These guide 
lines could be effective in an injury rehabilitation context. 
Rather than optimizing performance, sport psychologists and 
athletic trainers could use these guidelines to optimize recov 
ery from injury. For example, daily goals could be established 
by the athletic trainer and the athlete. These goals could 
involve the number of minutes riding the exercise bike, the 
number of straight leg lifts performed with belts of increasing 
weight around the ankle, or the amount of time spent working 
on imagery.

Relaxation and Imagery. The second strategy to assist 
athletes in the rehabilitation process uses relaxation and im 
agery. Rehabilitation can be facilitated through visual, emo 
tive, and body rehearsal that serve to control the athlete's visual 
images (11). For example, a basketball player who is sidelined 
for a week may benefit from watching game films and then 
visualizing participation in the various plays, thereby promot 
ing self-confidence and preventing skills from deteriorating. 
Similarly, an athlete who has been immobilized on crutches for 
several weeks can use relaxation and imagery to see and feel 
the slow progression back to normalcy. By visualizing gradual 
improvements in movement of the injured area, the athlete can 
experience success, but maintain realistic expectations regard 
ing a return to competition.
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Self-talk. Self-talk also is believed to facilitate perform 
ance. The athletic trainer should monitor the athlete's thoughts 
and inner dialogue and direct him or her toward positive, self- 
enhancing thoughts, as opposed to negative, irrational thoughts 
(14). What athletes say to themselves following their injuries 
has an influence on subsequent behavior (11), so it seems 
essential to intervene and teach strategies to control these 
defeating thoughts. The athlete first must understand that 
negative thoughts can delay recovery, and then become aware 
of and monitor these thoughts. A common technique is 
"thought stopping," which is simply to put up a "red flag" in 
one's mind when negative thoughts are prevailing. It alerts the 
individual and serves as a cue to consciously alter thoughts in 
a more positive direction.

Social Support. A final means of facilitating rehabilita 
tion involves using other individuals to provide social support 
in the form of structured support groups and peer modeling. 
Support groups could be created to help the athlete realize that 
he or she is not alone during rehabilitation. Also, groups can 
help foster a positive, constructive attitude toward injury 
management. In peer modeling, the injured athlete discusses 
thoughts and concerns with an athlete who had a similar injury 
and is now healthy. This "similar other" can understand and 
empathize with the injured athlete (13).

Motivating the Athlete: An Intuitive Approach
Other sport psychologists, in writing descriptive articles 

on various aspects of athletic injuries, have offered several 
possible psychological strategies to facilitate rehabilitation 
(7,9,11,13). The papers discuss important psychological skills 
and strategies of injury rehabilitation from an experiential, 
intuitive approach.

An injured athlete should be approached from a holistic 
perspective (7,11). To address only one part of the athlete, the 
physical injury, is insufficient. An athlete's commitment to 
rehabilitation is contingent upon psychological factors that 
must be examined in conjunction with the physical rehabilita 
tion. The key to successful rehabilitation is for the athlete to 
view the injury from a self-enhancing perspective rather than 
a self-defeating one. The athletic trainer, who has daily contact 
with the injured athlete, can intentionally assist in this process.

Psychological Skills Training. Weiss and Troxel (13) 
proposed implementing a three-phase Psychological Skills 
Training program to assist athletes with the rehabilitation of 
injuries. The three phases include: education, skill develop 
ment, and practice. Psychological Skills Training was devel 
oped by Martens (8) to introduce athletes to the psychological 
components of sports in an effort to optimize performance. The 
implementation of the Psychological Skills Training program 
can occur under the guidance of a motivated, knowledgable 
athletic trainer.

The first phase, education, involves an explanation of the 
importance of psychological skills in the training room in order 
to motivate athletes to learn these skills. Also, facts about the 
injury and realistic expectations of recovery are discussed so 
that the athlete is not deluded into thinking that psychological 
skills alone will produce all of the answers. This information, 
which should provide both procedural and sensory knowledge,

can increase the athlete's sense of control and power over the 
rehabilitation process (2).

The second phase, skill development, is designed to teach 
the athlete techniques for coping with the injury and encourag 
ing injury rehabilitation. Suggested components of this phase 
include goal-setting, affirmations, and visualization strategies.

The third and final phase is to practice the strategies hi 
various conditions and situations. Progress should be made 
from low to high stress situations, with the athlete not advanc 
ing until he or she can successfully use their psychological 
coping skills. For example, an injured gymnast may initially 
use relaxation strategies to help fall asleep when a sprained 
ankle is throbbing. Over time, the gymnast will implement 
psychological skills inmore stressful situations, such as during 
rehabilitation sessions or when watching the gymnastics team 
compete.

Other Programs. A quite different approach to under 
standing the psychological aspects of injury rehabilitation was 
taken by Wiese, et al. (15). They acknowledged the significant 
role of athletic trainers in recovery from injury. Instead of 
developing psychological strategies based upon experience 
and performance enhancement research, they surveyed ath 
letic trainers who work closely with injured athletes to ascer 
tain strategies that they believed to be important and, in fact, 
were used by athletes.

They concluded that the primary characteristics that dis 
tinguished successful from unsuccessful coping athletes were: 
the willingness of the athlete to listen to the athletic trainer, a 
positive attitude about the injury and rehabilitation, and intrin 
sic motivation. The specific psychological skills that athletic 
trainers indicated were important included: good communica 
tion skills, positive self-talk, goal-setting, and an understand 
ing of motivation. Based upon thisfinding, sport psychologists 
can help implement a psychological skills program designed to 
aid rehabilitation.

Results of the study confirm the need for psychological 
strategies to be incorporated into injury management. Further 
more, it suggests that it might be wise to use sports medicine 
personnel as vehicles to teach the strategies, if they have been 
properly trained in developing such strategies. It seems rea 
sonable that those who have the most contact with the athlete 
and the greatest understanding of the injury are in the best 
position to teach appropriate psychological rehabilitation 
skills (2).

In summary, a number of sport psychologists have recog 
nized the need to bring sport psychology into the training room; 
the importance of the mind cannot be ignored hi the rehabilita 
tion process. Unfortunately, the psychological skills, such as 
goal setting, imagery, and positive self-talk that have been 
promoted by these investigators have not been empirically 
verified. Although there is a definite place for intuition and 
experience in developing theories, scientific support is also 
necessary.

EMPIRICAL SUPPORT FOR IMPLEMENTING 
PSYCHOLOGICAL SKILLS

In the only study of its kind, levleva and Orlick (4) 
investigated whether specific psychosocial factors thought to 
be related to athletic injury healing could distinguish fast 
healers from slow healers. Data obtained from the retrospec-
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tive study support the hypothesis that the mind can play an 
active role in assisting recovery from injury. They reported a 
significant correlation between the use of psychological skills 
and strategies in the rehabilitation process and in successful 
recovery. Furthermore, the variables found to have a strong 
relationship to enhanced recovery are amenable to change. 
The psychological skills of positive self-talk, goal-setting, and 
imagery that were found to be predictors of fast recovery have 
been taught in performance-enhancement situations and have 
been learned and used by athletes.

Based on the belief that athletes have a psychological 
response to injury that often can impede the rehabilitation 
process, it is essential that intervention strategies be estab 
lished to speed recovery. Intuitively and experientially, re 
searchers have suggested that proven performance-enhance 
ment skills and strategies be integrated into the training room. 
These strategies vary greatly, based on individual and situa- 
tional differences that must be taken into account before 
implementation. Some general strategies that have been sug 
gested include: communication between the athlete and the 
athletic trainer, apositive, optimistic attitude; and psychologi 
cal skills such as positive self-talk, goal-setting, imagery, and 
self-motivation.

As has been suggested, the athletic trainer needs to recog 
nize his or her role as a facilitator of rehabilitation in both a 
physical and psychological realm. After acceptance of this 
functional role, the athletic trainer needs to actively pursue an 
adequate knowledge base in order to be competent and quali 
fied to counsel athletes. The knowledge can be attained 
through clinics, college courses, literature, vicarious experi 
ences, mentoring, etc. The most difficult steps are recognizing 
the role and having a desire to fill the much-needed position. 
Given the desire, the athletic trainer will be motivated to seek 
knowledge and will behave with a sense of intentionality and 
purpose.

CONCLUSION
In conclusion, it is essential to view the athlete from a 

holistic perspective. All too often, we tend to become myopic 
in our approach to athletes, focusing primarily on performance 
or, in the case of athletic training, on physical recovery from 
injury, while disregarding other aspects of the athlete. One 
such aspect that needs to be addressed is the psychological 
effect of athletic injury. As has been posited, the athletic trainer 
seems to be an ideal candidate to fulfill this role.

REFERENCES
1. DePalma M, DePalma B: The use of instruction and the 

behavioral approach to facilitate injury rehabilitation. 
Athletic Training, JNATA 24: 217-222,1989.

2. Ermler K, Thomas C: Interventions for the alienating 
effect of injury. Athletic Training, JNATA 25:269-271, 
1990.

3. GouldD: Goal setting for peak performance. In Williams 
J (Ed): Applied Sport Psychology: Personal Growth to 
Peak Performance. Palo Alto, CA: Mayfield, 1986, 
pp.133-148.

4. levleva L, Orlick T: Mental links to enhanced healing. 
Sport Psychol 5: 25^0, 1991.

5. Kraus JF, Conroy C: Mortality and morbidity from 
injuries in sports and recreation. Ann Rev Publ Health 5: 
163-192, 1984.

6. Kubler-Ross E: On Death and Dying. New York: 
Macmillan, 1969, pp. 49-62.

7. Lynch GP: Athletic injuries and the practicing sport 
psychologist: practical guidelines for assisting athletes. 
Sport Psychol 2:161-167,1988.

8. Martens R: Coaches Guide to Sport Psychology. Cham 
paign, IL: Human Kinetics, 1987, pp. 171-182.

9. NidefferRM: The injured athlete: psychological factors 
in treatment. Orthop Clin North Am 14:373-385,1983.

10. Pedersen P: The grief response and injury: a special 
challenge for athletes and athletic trainers. Athletic Train 
ing, JNATA 21:312-314,1986.

11. Rotella RJ, Heyman SR: Stress, injury, and the psycho 
logical rehabilitation of athletes. In Williams J (Ed): 
Applied Sport Psychology: Personal Growth to Peak 
Performance. Palo Alto, CA: Mayfield, 1986, pp. 343- 
364.

12. Wehlage DF: Managing the emotional reaction to loss in 
aMetics. Athletic Training, JNATA 15:144-146, 1980.

13. Weiss MR, Troxel RK: Psychology of the injured athlete. 
Athletic Training, JNATA 21:104-109,154,1986.

14. WieseDM,WeissMR: Psychological rehabilitation and 
physical injury: implications for the sportsmedicine team. 
Sport Psychol 1:318-330,1987.

15. Wiese DM, Weiss MR, YukelsonDP: Sport psychology 
in the training room: a survey of athletic trainers. Sport 
Psychol 5:15-24,1991.

MOVING?

In order to receive your next copy of 
Athletic Training, JNATA, please notify 
us of your new address, as well as your 
old address, at least 30 days in advance 
of publication by writing to: NAT A, 
2952 Stemmons Freeway, Dallas, TX 
75247, or by calling 1-800-879-6282.

Volume 26 — Winter 1991 • Athletic Training, JNATA 351



Audio & Video Cassettes
of the 

NATA 42ND Annual Meeting & Clinical Symposium
Selected sessions of the 1 991 NATA Annual Meeting and Clinical Symposium are available on audio and video tapesfrom 
AVW Audio Visual Inc. You can order these cassettes by mailing or faxing the order form with payment to AVW at the 
address below. Six-pack and 1 2-pack cassette binders arvailable at the prices listed below. Please indicate the quantity 
desired in the appropriate area. Don't delay....Order Today!

NAME OF SEMINAR AUDIO VIDEO
AOSSM Seminar: Shoulder Injuries in Athletics: Recognition, Care, and Rehabilitation,......... a NATA01..
McNeil Symposium. .................................................................. .a NATA02..
PFATS Seminar: Risk Reduction and Management: The Best Offense is a Good Defense....... a NATA03..
PBATS Seminar: The Dangers of Smokeless Tobacco Use in Athletics ........................ a NATA04..
Keynote Address ..................................................................... a NATA05..
Manual Therapy Techniques in the Training Room......................................... a NATA06..
Inertial Exercise: Principles and Applications ............................................. a NATA07..
Management of a Sports Clinic ........................................................ a NATA08..
Manual Therapy Overview: Sacro-lliac Joint Lumbar Dysfunction ...........................a NATA09..
Ergogenic Aids...................................................................... a NATA10..
Myofasclal Release Techniques........................................................ a NATA11..
Elbow Injuries: Mechanics, Evaluation, and Rehabilitation ................................. a NATA 12..
Research Presentations............................................................... a NATA13..
High School Athletic Trainers' Seminar...................................................a NATA14..
Legal Aspects of Catastrophic Injury.................................................... a NATA15..
Dealing With Catastrophic Injury or Death of Your Athlete ................................. a NATA16..
Case Studies........................................................................ a NATA17..
Tendon: Function, Anatomy, Injury, Management, and Rehabilitation ...................... a NATA 18..
Updating Ankle Injuries................................................................D NATA19,
Low Back Pain in Athletics ............................................................. n NATA20.,
Clinical Athletic Trainers' Workshop .....................................................n NATA21..
An Update on Medical Ethics.......................................................... a NATA22.,
Pioneer Women in Athletic Training ..................................................... a NATA23,
How To Market Yourself to Your Employers............................................... a NATA24,
FREE COMMUNICATIONS— Duncan, Ray.Timm, Black .................................... a NATA25.,
FREE COMMUNICATIONS— Russell, Guskiewicz, Dolan, Pressly ..............................a NATA26.,
FREE COMMUNICATIONS— Perrin, Meyers, McLaughlin,Steele ............................. a NATA27,,
FREE COMMUNICATIONS— Lephart, Johnson ............................................a NATA28.,
FREE COMMUNICATIONS — Cramer, Draper, Reynolds, Hellwig .............................a NATA29.,
FREE COMMUNICATIONS — Woodhouse, Moffatt, Cavanaugh, Roncarati................... a NATA30,,
FREE COMMUNICATIONS— Harrelson, Lepp, Martin, Wilkerson ..............................a NATA31..
FREE COMMUNICATIONS — Dolk, Fisher, Scotch .......................................... a NATA32.,
Androgenic Anabolic Steroids: An Update .............................................. a NATA33,
Brachial Plexus Injuries ................................................................. a NATA34.,
Athletes at Risk .......................................................................a NATA35,,
Psychology of the Injured Athlete ...................................................... n NATA36,

.$20.00 

.$17.00 

.$17.00 

.$17.00 

.$ 8.50.........a NATA05V....$20.00

.$ 8.50........ D NATA06V....$20.00

.$ 8.50........ .a NATA07V....$20.00

.$17.00........ n NATA08V....$20.00

.$ 8.50........ D NATA09V....$20.00
,$ 8.50........ O NATA 10V....$20.00
.$ 8.50........ O NATA1IV....$20.00
.$17.00 
.$17.00 
.$17.00 
.$17.00........ D NATA 15V....$20.00
.$ 8.50........ .a NATA 16V....$20.00
.$ 8.50.........0 NATA 17V.,.$20.00
.$ 8.50........ .0 NATA 18V....$20.00
.$ 8.50........ O NATA 19V..,$20.00
.$17.00........ D NATA20V,,$20.00
.$34.00 
.$17.00 
.$17.00 
.$17.00 
.$ 8.50 
.$ 8.50 
.$ 8.50 
.$ 8.50 
.$ 8.50 
.$ 8.50 
.$ 8.50 
.$ 8.50 
.$ 8.50 
.$ 8.50........ O NATA34V,,$20.00
.$ 8.50........ .0 NATA35V,,$20.00
.$ 8.50........ ,H NATA36V,,$20.00

NAME

ADDRESS

CITY/STATE/ZIP. 

PHONE____

METHOD OF PAYMENT: AMEX VISA MC CHECK 
(circle one)

CARD#________________________

EXPIRATION DATE. 

SIGNATURE ___

TOTAL FOR TAPES ORDERED. ....................$.
("V" indicates Video Tape)

TOTAL FOR AUDIO TAPE BINDERS ORDERED
_ 6 Pk. @ $5.00 _ 12 Pk. @ $7.00. .........$.

SHIPPING & HANDLING
$3.50 USA or $6.00 International. ...........$.

TX RESIDENTS: Add 8.5% Sales Tax ..............$.

TOTAL. .$

PLEASE ALLOW 2 TO 3 WEEKS FOR DELIVERY

Make 
checks 
payable to :

AVW AUDIO VISUAL, INC.
2233 living Blvd. • Dallas, TX 75207 
(214) 638-0024 • FAX (214) 631-5238

11/1/91



•/ ">'-»-/ •.: • x'_' v '/. '\/ /> /\" x: ^-/ "• 7x \«-' ' /v.x '* / \,-» '-\y^. \ - -. ^ .'-. /* -^x 1—.i,_ <li«/^j-»v-,—' ' _i • v i- 1 ' "• <--' -i—>-i- l x / •_/ *-^_

'&tf$$^

Understand the principles behind electrotherapy... 
and make the most effective clinical decisions

Electrotherapy 
in Rehabilitation
Volume 7 in the Contemporary Perspectives in Rehabilitation Series 
Edited by Meryl Roth Gersh, MMSc, PT,
Associate Professor, Department of Physical Therapy, 
Eastern Washington University, Cheney, Washington; 
and 11 additional contributors.

T o use electrotherapy most effectively, one 
must understand the theory behind it — the 
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principles and applications of electrical, evaluative, 
and therapeutic procedures.
The first section of the book covers the neurophysiologic 
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• Neuromuscular electrical stimulation in rehabilitation
• Electromyographic biofeedback (EMGBF) for 

neuromuscular relaxation and re-education 
. . . and more.
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Reliability of KT1000 Knee 
Arthrometer Measures Obtained at 
Three Knee Joint Positions
Kevin M. McLaughlin, MEd, ATC 
DavJdH.Perrin,PhD,ATC

ABSTRACT: The reliability of KT1000 knee arthrometer 
measurements has been established at a flexion angle of 20° to 
30°. However, no studies have assessed its reliability at 
multiple joint positions. This study was conducted in order to 
compare the displacement at three positions (20°, 45°, and 
90°) and to determine the test-retest reliability at each posi 
tion. Twenty subjects having no history of knee pathology 
participated in the study. A KT1000 knee arthrometer (MED- 
metric Corporation, San Diego, CA) was positioned on the leg 
to measure anterior displacement of the proximal tibia at the 
three knee joint positions in random order. Post-hoc analysis 
indicated greater displacement at the 20° and 45° positions 
than at the 90° position. Intraclass correlation coefficients for 
the test- retest sessions were R=.92, .84, and .90 for the 20°, 
45°, and 90° positions, respectively. These findings suggest 
that the KT1000 is a reliable instrument for measurement of 
passive anterior displacement throughout the knee joint's 
range of motion. Injury to the anterior cruciate ligament may 
involve rupture of the entire ligament, or may be isolated to a 
particular portion of the ligament. As such, assessment of 
anterior displacement at multiple joint angles is recommended 
to most accurately evaluate the integrity of the anterior cruci 
ate ligament.

T he recent development of knee arthrometers has enabled 
objective measurement of knee joint displacement. The 

KT1000 arthrometer (MEDmetric Corporation, San Diego, 
CA), the Stryker knee laxity tester (Stryker, Kalamazoo, MI), 
and the Genucom knee analyzer (FARO Medical Tech. Inc., 
Montreal, Canada) are examples of instruments that have been 
designed to objectively measure laxity of the knee joint. These 
instruments appear to be correct 70 to 75% of the time in 
determining cruciate ligament integrity (1). The results of

Kevin McLaughlin is Assistant Athletic Trainer at Loyola College, 
Baltimore, MD.

David Perrin is Associate Professor, Director, Graduate Athletic 
Training and Sports Medicine, and Director, Athletic Training Research 
Laboratory at the University of Virginia, Charlottesville, VA.

arthrometer measurements help to increase confidence in 
clinical diagnosis.

Several investigators have examined the reliability of 
these instruments with the knee in a flexion angle of 20° to 30°. 
Highenboten et al. (8) found that the three previously-men 
tioned knee laxity testing devices provided reproducible quan 
titative measurements of knee laxity. Others have reported 
high correlation coefficients for the KT1000 with the knee in 
the standard 20° to 30° flexion angle (2,6). However, the 
reliability of measurement with this instrument at multiple 
joint positions has not been established.

The rationale for obtaining anterior displacement meas 
urements at multiple knee angle positions is that the anterior 
cruciate ligament (ACL) has distinct bundles with different 
functions (4,5,10). The variations in tension of different 
bundles of the ACL throughout the range of motion suggest a 
need to assess displacement at multiple joint positions.

The purpose of this study was to compare the anterior 
displacement of the tibia at three positions of knee flexion (20°, 
45°, and 90°), and to determine the test-retest reliability of the 
KT1000 knee arthrometer in obtaining these measurements.

METHODOLOGY
The subjects for this study included 20 men and women 

(age = 20.2±1.4yrs,ht=173.0±13.5cm,wt = 71.6±13.8kg). 
Each subject read and signed a form giving his or her consent 
to participate in this study. Persons were disqualified as 
subjects if they had recently sustained an acute knee injury or 
muscular strain of the lower extremity or if they had a history 
of injury to the knee joint. The subjects were asked to refrain 
from exercise of any form on the day of testing.

A KT1000 knee arthrometer (MEDmetric Corporation, 
San Diego, CA) was used to measure proximal anterior tibial 
displacement. The KT1000 quantifies the amount of anterior 
and posterior (A-P) tibial displacement at a known force, with 
respect to the femur (12).

The arthrometer detects relative A-P motion between two 
sensor pads, one in contact with the patella, and the other in 
contact with the tibial tubercle (3). A force-sensing handle is 
used by the examiner to apply anterior and posterior displace 
ment forces. Successive audible "beeps" are emitted when 
loads of 67N (15 Ibs), 89N (20 Ibs), and 133N (30 Ibs) are 
applied through the force-sensing handle. We used a 133N (30
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Ibs) force for this study. The millimeters of tibial displacement 
were indicated by a dial on the top of the instrument that was 
read to the nearest 0.5mm (3).

An Orthotron KT isokinetic dynamometer (Cybex, 
Ronkonkoma, NY) was used to statically position the knee in 
flexion angles of 20°, 45°, and 90° (Figure 1). A goniometer 
was used to position the knee at each of the three positions of 
flexion.

Figure 1. KT1000 positioned on the leg with the knee in 90° 
of flexion

To provide consistency among subjects, the dominant leg 
was used for the study and was determined by having each 
subject kick a soccer ball against a wall. Each subject was then 
seated comfortably on the dynamometer. Velcro straps stabi 
lized the femur and tibia to the dynamometer. The dynamome 
ter's exercise velocity was set at 0 "/second to hold the knee 
statically at the desired flexion angle.

The arthrometer was placed on the anterior surface of the 
tibia and was held in place with Velcro straps. A passive 
measurement at 133N (30 Ibs) of anterior force was recorded 
at 20°, 45°, and 90° of knee flexion in random order. The 
instrument was removed from the tibia and then reapplied for 
each joint position measured.

Subjects were asked to relax as much as possible while the 
instrumented laxity tests were performed. The anterior tibial 
displacement values at each position were communicated by 
the examiner to an assistant who recorded the measurement. 
Each subject returned one week later to be tested under the 
same protocol.

Two one-factor (knee position) analyses of variance 
(ANOVAs) were computed on the test and retest measure 
ments. Scheffe post-hoc tests were used to determine the 
source of significant differences. Intraclass correlation coeffi 
cients (ICC) were computed for the test-retest values for each 
joint angle assessed.

RESULTS
The test and retest displacement values and the reliability 

correlation coefficients are presented in Figure 2. The mean 
anterior tibial displacements produced at 20° (x=7.0±2.3mm) 
and 45° (x=7.1±2.1mm) were significantly greater than at 90° 
(x=3.111.0mm; F (2,38) = 35.34, p<.0001). For the retest, the 
mean anterior tibial displacements produced at 20° 
(x=6.9±2.1mm) and 45° (x=7.2il.7mm) were significantly 
greater than at 90° (x=3.4±1.0mm; F (2,38) = 42.42, p<.0001).

The test-retest reliability coefficients at 20° (R = .92) and 
90° (R = .90) were slightly higher than at 45° (R = .84).

R=.92 R=.84

Figure 2. Initial and retest displacement values and intra- 
class correlation coefficients for the three test positions

DISCUSSION
The variations in tension of the anterior cruciate ligament 

throughout the knee joint's range of motion are well-docu 
mented in the literature. The ACL is composed of discrete 
anteromedial and posterolateral ligamentous fascicles (4), 
with an intermediate bundle between them (10). The anter 
omedial bundle is taut in flexion, while the posterolateral 
bundle is relaxed in flexion and becomes progressively more 
tense as the knee is extended (4,5).

Henning et al. (7) studied the elongation of the ACL in two 
patients with acute grade n sprains using an in vivo strain gage 
technique. Their strain gage technique measured the elonga 
tion of the distal 1 cm of the anteromedial fibers of the ACL. 
They found that the Lachman test (20° to 30° knee flexion) 
produced greater elongation of the anteromedial fibers of the 
ACL than either the anterior drawer (90° knee flexion) or pivot 
shift tests.

Rosenberg and Rasmussen (11) used an in vivo arthro- 
scopic method to assess the tension of the anteromedial and 
posterolateral portions of the ACL in 20 young adult patients 
with normal knee ligaments and menisci before and during an 
anterior drawer and Lachman test. The Lachman test produced 
maximal tension in the majority of the ligaments while the 
anterior drawer did not produce maximal tension in any portion
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of the ligament (11).
Kennedy et al. (9) described the function of the anterior 

cruciate ligament without delineation between bundles. These 
authors reported that the ACL is taut when the knee is in full 
extension and in 5° to 20° of flexion; it is most relaxed between 
40° to 50° of flexion, and then becomes increasingly taut as 
flexion approaches 70° to 90°. Injury to the ACL may involve 
rupture of the entire ligament, or may be isolated to a particular 
portion (bundle) of the ligament. As such, the value of 
assessing displacement at multiple angles appears justified.

The KT1000 arthrometer is normally used to assess knee 
joint displacement at the standard Lachman position (approxi 
mately 20° to 30° of knee flexion). The reliability of measure 
ments at this knee angle has been documented. Hanten and 
Pace (6) reported an intraclass correlation coefficient for a 
single examiner of R = 0.84 for anterior tibial displacement 
produced with 89N of passive force. Our correlation coeffi 
cients were slightly higher at both 20° (R = .92) and 90° (R = 
.90) of knee flexion.

We also found high reliability correlation coefficients at 
90° of knee flexion. The slightly lower correlation coefficient 
at 45° may be related to the greater amount of displacement 
produced at this knee joint position. The greater displacement 
may have contributed to a greater potential for measurement 
error. Nonetheless, we conclude that the KT1000 is a reliable 
instrument for measuring passive anterior displacement 
throughout the knee joint's range of motion. Moreover, we 
recommend measuring displacement at multiple knee joint 
angles in order to most accurately assess the status of the 
anterior cruciate ligament following injury.
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Student Athletic Trainer Forum
Deloss Brubaker, EdD, ATC

AIDS and Athletic Trainers: 
Recommendations for Athletic 
Training Programs
Hideyuki "E" Izumi, ATC, EMT

ABSTRACT: Acquired Immunodeficiency Syndrome (AIDS), 
caused by the Human Immunodeficiency Virus (HIV), is one of 
the major health problems we are facing in this decade. The 
virus has been spreading throughout all sectors of our society 
and influencing our daily lives. Presently, there is no cure and 
no vaccine to prevent AIDS. As more people become infected 
with the HIV, occupational exposure of health care profession 
als is becoming an issue. Currently, there are no reported 
cases of HIV transmissions in athletic training settings, and the 
risk of occupational transmission appears to be very low. 
However, athletic trainers must prepare for this potentially 
serious problem. To identify the current reactions of athletic 
trainers, a survey was conducted of directors of NATA-ap- 
proved undergraduate athletic training curricula and their 
student athletic trainers. The results of this survey reveal 
athletic trainers'fears of AIDS and the need for improvement 
in the establishment of policies concerning the AIDS issue in 
athletic training settings. Additionally, more educational 
opportunities, adequate protective equipment and supplies, 
and more administrative and organizational efforts to prevent 
occupational exposure to the HIV in athletic training settings 
are needed. In order to make the necessary improvements, 
athletic trainers, athletic training educators, and athletic 
training administrators have to make an immediate effort to 
deal with these needs. The price we may have to pay in the 
future could depend upon how quickly and effectively we 
respond today.

T he threat of AIDS has increasingly influenced all ele 
ments of our daily life and every sector of modern 

society. Now, approximately 1.5 million people are infected 
with the HIV, and half of the people who have been stricken 
with AIDS in the U.S. already have died (6). By the end of

Hideyuki "E" Izumi was a student at Ohio University when 
he wrote this paper. He briefly served as a graduate assistant athletic 
trainer at Syracuse University, Syracuse, NY, and is now living 
in Japan.

1991, approximately 270,000 total AIDS cases and 179,000 
total deaths from AIDS will be reported in the United States. 
Health care professionals are among those whose job activities 
are threatened by AIDS. There have been several reports of 
health care workers contracting the virus at their workplaces. 
The threat of occupational risk is expected to grow as the 
incidence of HTV infection increases.

Athletic trainers are not an exception. The fear of AIDS 
in the area of athletic training is affecting those activities in 
which athletic trainers participate daily. However, there are 
few HTV/AIDS- related published articles in athletic training 
journals (12,14), and currently athletic trainers do not have 
prevention guidelines for HIV transmission developed specifi 
cally in consideration of athletic training's special settings. 
Therefore, research in this area is necessary. A survey was 
conducted to identify current reactions and responses to AIDS 
issues from the directors of the NATA-approved undergradu 
ate athletic training curricula and their student athletic trainers. 
I also make recommendations for AIDS protocol in athletic 
training based on the results of the survey and the most updated 
information.

METHODS
Two different sheets that contained questions regarding 

HTV/AIDS in athletic training were sent to 68 NATA-approved 
athletic training education programs. The first questionnaire 
was sent to athletic training curriculum directors; the other 
went to their student athletic trainers who had more than one 
year of clinical experience in their athletic training curriculum.

Thirty-five out of 68 athletic training curriculum directors 
(51.5%) and 362 student athletic trainers from 39 NATA 
curriculum schools returned the questionnaires.

RESULTS 
Policy/Guidelines

Twenty-two of 35 athletic training curriculum directors 
(62.9%) answered that they have some type of policy about the 
prevention of fflV/AIDS, and 17 of 34 curricula (50%) have 
established preventative guidelines. Twenty-two of 34 cur-
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riculum directors (65.1%) think that NAT A should create a 
policy and develop procedures concerning HIV/AIDS.

Confidentiality of HIV Information
Ten of 34 curricula's medical information sheets (29.4%) 

allow athletes to inform athletic trainers of their HTV infection. 
Twenty-four of 32 curriculum directors (75%) said that they 
would inform their staff if an athlete was infected with HTV, but 
15 of 34 directors (44.1%) said that they would not inform 
student athletic trainers.

Educational Opportunity
Thirty-one of 35 athletic training curricula (88.6%) have 

included discussions about HIV/AIDS in their athletic training 
classes, and 21 of 35 curricula (60%) have had the discussion 
during in-service programs. Three hundred thirty-two of 362 
student athletic trainers (91.7%) indicated that they had the 
opportunity to learn about HIV/AIDS in college outside of the 
athletic training curriculum, and 218 of 355 student athletic 
trainers (61.4%) have had the opportunity for AIDS education
within the program.

i
Equipment Supply

Gloves/Mouth Shield/Other. Gloves are provided to the 
staff and student athletic trainers in 30 of 35 curricula (85.7%). 
In comparison to this, only 13 of 33 curricula (39.4%) provided 
mouth shields.

Disposal Container. Fifteen of 35 athletic training cur 
ricula (42.9%) have a special disposal container in their athletic 
training rooms for blood-stained materials.

Cleaning/Disinfectant Agents. Thirty of 35 athletic train 
ing curricula (85.7%) are using some type of skin and instru 
ment cleaning agent. Among them, seven of 25 curriculum 
directors (28%) indicated that they used a household bleach 
solution for cleaning their athletic training rooms.

Insurance for HIV Occupational Exposure
Four of 22 athletic training curricula (18.2%) provide 

liability insurance for student athletic trainers while they are 
functioning as athletic trainers.

Fear of HIV/AIDS Among Student Athletic Trainers
The fear of contracting the HTV may interfere with the 

duties of a health care provider. What about student athletic 
trainers? Two hundred ninety-eight of 362 student athletic 
trainers (82.3%) inNATA-approved athletic training curricula 
have thought about the risk of becoming infected with the HTV 
during their duties as an athletic trainer. As for the question, 
"Would you perform CPR without a mouth shield in a critical 
situation if there is bleeding in the athlete's mouth?," 72 of 347 
student athletic trainers (20.8%) answered "No," while 275 of 
347 (79.2%) answered "Yes."

Risk of Infection
Two hundred sixty-three of 360 student athletic trainers 

(73.1 %) indicated that they had direct contact with an athlete's 
blood or other body fluid while performing their duties during 
the 1988-1989 school year. Nineteen of 253 (7.51%) had 
contact with blood once, 154 of 253 (60.9%) two to five times, 
45 of 253 (17.8%) six to ten times, and35 of 253 (13.8%) more

Table 1. 263 student athletic trainers who came in contact 
with athlete's blood

Sport Number of student 
athletic trainers

Football
Baseball
Wrestling
Track and Field
Soccer
Volleyball
Softball
Field Hockey
Gymnastics
Rugby
Lacrosse
Ice Hockey
Swimming
Tennis
Cheerleading
Band
Water Polo
Cross Country
Not specified

Total

154
46
41
40
32
20
19
12
10
8
8
6
6
4
1
1
1
1
3

~413

than ten times. This contact occurred in a variety of sports 
(Table 1). There are no reports of contact with blood when 
working with golf or drill teams. The situations and athletic 
training tasks in which the student athletic trainers had direct 
contact with blood are varied (Table 2).

Table 2. Tasks and activities in athletic training that may 
involve contact with blood

Reported tasks that involve contact with blood 
Cleaning a wound (including abrasion, blister, laceration,

puncture, and turf burn) 
Being in contact with contaminated material (e.g., bloody

towel)
Caring for bloody blisters—blood may splash into eyes 
Treating an athlete with an open wound—incidental contact 
Controlling bleeding—open wound, bleeding nose 
Performing on-field evaluation 
Aspirating a cauliflower ear or prepatella bursa 
Draining blood from a scar that has resulted from surgery 
Stabilizing a compound fracture

Unreported. but potentially hazardous tasks
Cleaning contaminated surfaces, materials, or instruments
Disposing of contaminated material
Performing CPR or mouth to mouth resuscitation
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Prevention of HIV Transmission in Athletic Training
Two hundred fifty-six of 360 student athletic trainers 

(73.1 %) indicated that they carried gloves with them or in their 
athletic training kit during the 1988-1989 school year. Mouth 
shields were carried by only 122 of 331 (36.9%). During the 
school year, 149 of 351 respondents (42.5%) used gloves at 
least once.

DISCUSSION AND RECOMMENDATIONS
Possible HIV Transmitters in Athletic Training Settings
and Protection Against the Virus

The universal precautions and the latest Guidelines for 
Prevention of Transmission of Human Immunodeficiency Vi 
rus and Hepatitis B Virus to Health Care and Public Safety 
Workers that was developed by the Centers for Disease Con 
trol should be followed (5). According to the 1989 edition of 
the guidelines (5), the universal precautions should apply to 
blood, amniotic fluid, pericardia! fluid, peritoneal fluid, pleural 
fluid, synovia! fluid, cerebrospinal fluid, semen, and vaginal 
secretions, and any body fluids visibly contaminated with 
blood.

Because all reported cases of HIV transmission are asso 
ciated with contact of blood, semen, and vaginal secretions, 
any type of activity in which individuals can contact these is 
risky. Major pathways of HTV transmission from an infected 
person are: performing sexual intercourse (oral, vaginal, or 
anal) with an HIV infected person (heterosexual, bisexual, or 
homosexual) and sharing needles and syringes with an infected 
person. In one case, auser of anabolic steroids became infected 
by sharing a contaminated syringe and needle (13). There are 
reported cases of people who were infected with the HIV after 
transfusion with HIV-contaminated blood or blood products.

Means by which health care workers may get infected 
with the HIV at their workplace are: 1) percutaneous inocula 
tion or contact with open wounds, non-intact skin (e.g., chapped, 
abraded, weeping, or dermatitic), or mucous membranes of an 
HTV-infected person; 2) contact with HIV-contaminated blood 
or bloody body fluids; or 3) contact with the virus itself (5). 
There are no reported cases of HTV transmission through other 
health care tasks such as household tasks (8) and mouth-to- 
mouth resuscitation.

There appears to be little or no difference in sexual 
activities and drug use among college athletes versus non- 
athletes. Because of this, the chance of an athlete becoming 
infected with the HTV may not differ from that of a non-athlete. 
At present, there have been no reported cases of HTV infection 
among athletes as a result of athletic activities. There are no 
current available data or reported cases of athletic trainers who 
are infected with the HTV, nor is information available about 
the occupational exposures to the HTV in athletic training 
settings.

Tables 3 and 4 are recommendations for infection control 
checklists in athletic training settings, which are adapted from 
the infection control recommendations of the American Red 
Cross for emergency and public safety workers (2), and by the 
American Dental Association and the U.S. Department of 
Health and Human Services for dental offices and dental 
laboratories (7).

Table 3. Checklist for infection control in the athletic 
training room*

Immunization
Athletic trainers should have appropriate immunization, 

such as the hepatitis B vaccine.

Before Evaluation or Treatment
1. Ensure that all appliances are disinfected with the appro 

priate agent.
2. Place a disposable cover on the surface of the appliance to 

prevent contamination, if necessary.

During Evaluation or Treatment
1. Treat all athletes as potential sources of infection.
2. Use protective attire and the barrier technique based on the 

task categorization.
3. Protect your hands.

- Wash your hands before putting on gloves and after 
removing gloves.

- Change gloves each time that a different athlete is 
treated.

- Discard gloves that are torn, cut, or punctured.
- Avoid hand injury.

4. Avoid injury with sharp instruments and needles.
- Handle sharp instruments carefully.
- Place sharp instruments in the appropriate containers.

After Evaluation or Treatment
1. Wear rubber gloves.
2. Clean instruments thoroughly.
3. Sterilize instruments and other equipment that comes in 

contact with the athlete's mucous membranes.
4. Handle sharp instruments with caution.

- Place scalpels and other sharp instruments into spe 
cific puncture-resistant containers.

5. Decontaminate environmental surfaces.
- Wipe work surfaces with absorbent towels and place 

the towels in an appropriate container for laundry.
6. Disinfect with suitable chemical disinfectants.
7. Communicate the infection control program to other per 

sonnel.
8. Remove contaminated waste appropriately.

- Place soiled waste that is contaminated with blood or 
other potentially hazardous body fluids in sealed sturdy 
impervious bags.

- Dispose of hazardous waste according to local govern 
ment regulations.

9. Remove gloves and wash hands.

* Adapted from: Council on Dental Therapeutics, Ameri 
can Dental Association: Facts about AIDS for dental 
professionals. U.S. Department of Health and Human 
Services. February 1986. (Unpublished)

Protective Equipment
When performing their duties, athletic trainers should be 

supplied with and carry appropriate protective equipment on 
their person, not just in their athletic training kits nor only in the 
athletic training room. Situations in which athletic trainers 
need their protective gear are more likely to occur when there
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Table 4. Infection control for athletic training tasks on the 
field*

Before Going To Practice
1 . Ensure that scissors and other instruments are disinfected.
2. Carry protective gear based on the tasks and potential 

hazards that may occur.
- Gloves (at least two pairs) that are not ruptured, punc 

tured, or torn
- Mouth shield
- Eye wear, if appropriate

3. Check any exudative lesion or weeping dermatitis. 
If you have them:
- Try to refrain from all direct contact with athletes.
- Inform your superior.
- Protect your wound with a dressing.

4. Bring plastic bags or other disposable containers for use in 
disposing of contaminated materials.

5. Wear long-sleeved shirts when skin contact with an ath 
lete is likely.

During Practice
1. Treat all athletes as if they were potentially infectious.
2. Use protective attire and the barrier technique based on the 

survey at the scene
3. Protect your hands.

- Wash your hands before putting on gloves and after 
removing gloves.

- Change gloves before treating each athlete.
- Discard gloves that are torn, cut, or punctured.
- Avoid hand injury.

4. Avoid injury with sharp instruments such as cleats or 
spikes.
- Handle sharp instruments carefully.

5. If you do not have protective gear, such as gloves, with 
you:
- Use available material (e.g. a plastic bag) to protect 

yourself from direct contact with blood.
- If the injured athlete is conscious, instruct him or her to 

perform the necessary task (e.g., application of direct 
pressure) in which you might have contact with con 
taminated fluid.

6. Dispose of contaminated materials in appropriate, tagged 
containers.

After Practice
1. Wash your hands and other exposed skin surfaces.
2. Disinfect all instruments that you have used.

* Adapted from: Council on Dental Therapeutics. Ameri 
can Dental Association: Facts about AIDS for dental 
professionals. U.S. Department of Health and Human 
Services. February 1986. (Unpublished)

is no time to retrieve them from a kit or training room. This is 
especially true when the athletic trainer is working on the field. 
Extra pairs of gloves and a mouth shield should be carried. A 
resuscitation mask, such as Laeradal Pocket Mask® is used by 
emergency medical technicians as a barrier between the res 
cuer and the patient. The resuscitation mask, such as the

Armstrongs-type mouth shield, seems to provide better sealing 
than a mouth shield, even if the athlete has severe facial 
injuries. It also can provide more effective ventilation than 
other types of resuscitation masks (1). Athletic trainers should 
become familiar with the use of this mask by taking Basic Life 
Support classes that illustrate how to use it.

Some athletic trainers may encounter situations where 
gloves are not available. In this case, other substitutes, such 
as plastic bags, could be used as barriers. If the barriers are not 
available and the athlete is conscious, then the athletic trainer 
may be able to instruct the athlete to perform procedures that 
control bleeding and other tasks in which the athletic trainer 
might have contact with blood. Each athletic training room 
should have a special container for blood contaminated mate 
rials and a puncture-resistant container for disposal of used 
sharp instruments.

Should Athletes Be Tested for the HIV?
Some student athletic trainers who participated hi this 

survey raised the question, "Can athletes be tested for the HIV 
during their physical examinations?" The possibility of trans 
mission of the HTV in athletic training settings should raise 
questions about testing.

No athlete has been disqualified as a result of a positive 
HTV antibody test. According to the survey results, some 
curricula have medical history forms that allow the athlete to 
report thathe or she is aHTV carrier. However, it is the athlete's 
responsibility to make the report. One study (11) indicates that 
33% to 50% of the patients who were believed to have the HTV 
did not report that information on their medical history. Real 
istically, the test should not be performed strictly for medical 
disqualification. A negative antibody test result does not prove 
that the athlete is not a HIV carrier, because he or she may not 
have begun producing an antibody to the virus at the time that 
the test was performed. Gayle et al. (9) have described some 
university groups as low risk. However, it is important to 
remember that risk assessment should be based on individual, 
rather than group, behavior.

The protection of confidentiality of an athlete who has the 
HTV may be difficult to guarantee. Because of these reasons, 
HTV screening among athletes for medical disqualification is 
unrealistic now. However, this issue should be discussed at the 
organizational level, possibly by the AMA, NC A A, andNATA.

The transmission of the HTV between athletes during 
athletic activities may be possible (4), especially among ath 
letes participating hi contact sports such as wrestling and 
football. There are many possibilities for direct contact with 
opponents or teammates who may have open wounds.

Policy and Procedure/Guideline Development
All athletic training programs should develop their own 

policies, not just guidelines, relating to the HIV. According to 
a study done at the Johns Hopkins Emergency Department 
(10), the department had guidelines before they developed 
their HIV policy. When there were only guidelines, universal 
precautions were followed 44% of the time during minor 
intervention and 20% of the time during major intervention, 
such as profuse bleeding. After their policy was developed, the 
universal precautions were followed approximately 80% of the 
time. This is chiefly because, in the policy, health care workers
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were informed that they were expected to follow the precau 
tions—not simply that they should follow them.

HTV policies should include purpose, background infor 
mation, ethical commitment, assurance of confidentiality of 
information, infection control procedure for exposure to blood 
and body fluids, and precautions for athletic trainers with the 
HTV (3). When the policy is developed, the key staff must be 
involved. The policies should be read by all staff, and compli 
ance to them should be monitored. The policies should be 
reviewed and revised periodically, based on need and on 
updated information. The staff should be required to sign a 
form stating that they have read and understood the policies.

NATA Responsibilities
As an organization of health professionals, the NATA 

should develop a position statement on which a model policy 
can be offered. The model would serve as a guideline for the 
construction of an athletic training program policy that satis 
fies the dictate of an existing policy of the parental institution. 
The NATA also should become the source of updated informa 
tion about the virus, its manifestations, and the precautions to 
take to prevent infection. It should not depend on other organi 
zations or the government to set standards for operation. In 
addition, the NATA should encourage the development of 
protective equipment by manufacturers.

Educational Opportunities
Providing educational opportunities is very important for 

the successful operation of HTV policies. Athletic training 
programs should provide periodic meetings or classroom or in- 
service sessions about the HTV and AIDS. Because more 
information about the HIV and AIDS is being discovered, all 
first year athletic trainers and new staff should have an oppor 
tunity to learn the policies, to become aware of updated 
information, and to learn what is expected of them.

Some athletic trainers and their programs have not yet 
experienced the impact of the HTV epidemic directly; there 
fore, they think that there is not a need for them to get involved 
with the HIV and AIDS issues. These reactions are archaic, 
and many health professionals will attest that HTV infection 
prevention begins now, because the biggest impact is still 
ahead of us. There is no need to wait for the AIDS crisis; our 
actions now must focus on prevention as well as treatment.
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Case Study
Reduction of Chronic Posttraumatic 
Knee Edema Using Interferential 
Stimulation
Christopher K. Hobler, MS, ATC

ABSTRACT: This case study presents a report of the reduction 
of chronic posttraumatic knee edema using interferential 
stimulation. A 21-year-old male with chronic knee synovitis 
(33 months) was treated with biphasic interferential stimula 
tion for 15 minutes for 2.5 weeks. A sweep frequency of two to 
ten beats per second (bps) was utilized with quadripolar 
electrodes placed over the affected joint. Clinically significant 
reduction of the patient's chronic knee edema occurred after 
seven treatments. While interferential electrical stimulation 
was beneficial in this case, additional studies are needed to 
investigate the efficacy of interferential stimulation for edema 
reduction.

E dema is a local or generalized condition in which the 
body tissues contain an excessive amount of tissue fluid 

(9). Chronic knee edema is a problem in rehabilitation. It often 
inhibits quadriceps contraction and makes effective exercise 
difficult, resulting in a decrease in quadriceps strength (3). 
Traditional methods of minimizing edema following trauma 
include cold application, compression, and elevation (1).

Interferential stimulation was used in 1967 on patients 
admitted with joint sprains. Their symptoms included severe 
pain, edema, and restricted joint mobility. Relief of symptoms, 
including reduction of edema, occurred after two to 15 treat 
ments (7). A literature search, however, failed to yield any 
research reports of the effect of interferential stimulation on 
chronic posttraumatic knee edema. This paper presents a case 
study of a successful reduction of chronic posttraumatic knee 
edema using interferential stimulation.

Christopher Hobler is Head Athletic Trainerat Tompkins Community 
Hospital in Ithaca, NY.

PRESENTATION OF CASE
A 21-year-old white male reported to Tompkins Commu 

nity Hospital Sports Medicine Department on December 8, 
1988, with a diagnosis of chronic right knee synovitis. He was 
referred by an orthopedic physician for knee rehabilitation 
three times per week. The patient was taking a prescribed non- 
steroidal anti-inflammatory drug (NSAID) (800 mg ibuprofen, 
three times per day) for relief of pain and inflammation. His 
objective findings included: normal gait; full knee extension 
bilaterally, with the affected limb lacking 5° of knee flexion; no 
significant tenderness; and girth measurement differences of 
2.5 cm at the joint line and 3.0 cm at the suprapatellar border 
(SPB), with the affected limb larger, because of edema. The 
patient was seen by a certified athletic trainer who admini 
stered all treatments and conducted all measurements. The first 
evaluation and treatment plan was initiated by the certified 
athletic trainer who worked under the supervision of a physical 
therapist.

Therapy began on December 8, and included active knee 
range of motion (ROM) exercises, strengthening exercises, 
and modalities to help reduce edema. Strengthening exercises 
included isometric exercises and isotonic progressive resis 
tance exercises (PRE), which were performed in three sets of 
ten repetitions. Modalities included traditional methods of 
minimizing edema such as cold application, compression, and 
elevation, which were applied for 30 minutes following each 
treatment (1). Girth and ROM measurements were taken 
before and after each therapy session. The patient progressed 
well with strengthening and ROM exercises in the first six 
weeks, but girth measurements remained the same.

Seven weeks later, on January 24,1989, the patient was 
seen by a rheumatologist, who aspirated the patient's knee for 
chemical analysis. All tests for gout and rheumatoid arthritis 
were negative. The patient continued taking NS AIDs and was 
instructed to continue knee rehabilitation three times per week. 
At this juncture, the patient had full ROM; however, girth 
measurements remained unchanged.
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Quadriceps and hamstring strength continued to improve 
and an isokinetic evaluation on March 3 revealed that knee 
strength, endurance, and power measurements were within 
normal limits based on the assumption of bilateral symmetry. 
Girth measurements, however, remained unchanged.

Two weeks later, after consultation with the rheumatolo- 
gist, the orthopedist injected the patient with cortisone. The 
patient was instructed to continue exercise during the next two 
months. Girth measurement differences remained at 2.5 cm at 
the joint line and 3.0 cm at the SPB.

The patient was re-evaluated by his orthopedic surgeon on 
June 9. At this time, the orthopedist discussed the possibility of 
performing an arthroscopic synovectomy if the patient's symp 
toms of prolonged knee edema remained unchanged. Therapy 
was continued three times per week.

Therapy was discontinued on September 12, because of 
insurance difficulties. Knee isokinetic strength, endurance, 
and power measurements were within normal limits, and girth 
measurements revealed differences of 2.5 cm at the joint line 
and 3.0 cm at the SPB.

As a result of the prolonged symptoms of knee edema, the 
patient underwent arthroscopic synovectomy on February 22, 
1990. Therapy was initiated on February 28, and consisted of 
active knee ROM exercises, strengthening exercises, and 
modalities to reduce edema. The patient progressed well with 
therapy, achieving full ROM within three weeks following 
surgery. Girth differences at this time were 3.0 cm at the joint 
line and 3.5 cm at the SPB.

Isokinetic evaluation on April 6, 1990, revealed knee 
strength, endurance, and power measurements to be compa 
rable to previous tests given on March 3,1989, and September 
12,1989. However, girth measurements remained unchanged.

Therapy continued three times per week. On June 13, 
approximately four months following surgery, modalities used 
previously to reduce edema were discontinued and the patient 
began interferential stimulation treatments. These treatments 
were administered using an interferential stimulator (Rich- 
Mar model IF 2000, Rich-Mar Corporation, Inola, OK) that 
delivered biphasic pulsed current with quadripolar electrodes 
using a sweep frequency of two to 10 beats per second (bps). 
Sweep frequency is the rhythmic change of the beat frequency 
throughout a range of frequencies. The purpose of rhythmic 
change is to reduce accommodation; because the stimulation 
continuously changes, the body cannot adapt to it. The sweep 
frequency provides a more effective stimulation in this manner 
(3). Intensity settings were gradually increased to the patient's 
tolerance.

Quadripolar electrodes were applied to the patient's knee 
joint in a cross-diagonal arrangement. Each interferential stimu 
lation treatment followed therapeutic exercise and was admini 
stered for 15 minutes. After administering seven interferential 
stimulation treatments, girth measurements were reduced to 
within 0.5 cm at the joint line and the SPB.

The patient was discharged from therapy by his orthope 
dist on August 1, with knee strength, endurance, and power 
measurements within normal limits and girth measurements 
within 0.5 cm at the joint line and SPB. The patient reported on 
August 20, that knee edema had remained unchanged since 
therapy was discontinued.

DISCUSSION
Increased capillary permeability, caused by the local 

effects of histamine, prostaglandins, and bradykinin associ 
ated with the inflammatory response, results in leakage of 
plasma proteins into the interstitial compartment, and subse 
quently, edema (8). Following trauma, the interstitial protein 
concentration increases, causing an increase in oncotic tissue 
pressure. The increase in tissue oncotic pressure results in an 
influx of proteins and fluids into the interstitial space, causing 
swelling. After normal capillary permeability is reestablished, 
the proteins cannot move back into the capillaries and must be 
removed by the lymphatic and proteolytic systems. The inter 
stitial fluid, however, can be removed by both the vascular and 
lymphatic systems (5). Given those conditions, treatments to 
reduce edema must be aimed at reducing the inflammatory 
response and increasing fluid reabsorption and venous return. 

Traditional methods for minimizing edema following 
trauma include cold application, compression, and elevation. 
Cold applications promote vasoconstriction, decreased plasma 
permeability, and decreased metabolism of the injured tissue. 
Compression acts to increase pressure outside of the vascula- 
ture. Elevation decreases capillary hydrostatic pressure, which 
lessens capillary filtration pressure. Each of these factors 
decreases the transvascular pressure, thus limiting edema 
formation (2). Following trauma, these treatments are standard 
in controlling or reducing edema; however, their use does not 
seem to be well-substantiated by experimental evidence.

In 1967, Nikolova-Troeva reported using interferential 
stimulation on patients with severe ankle sprains who were 
admitted with severe pain, edema, andrestrictedjointmobility. 
Interferential stimulation, at a sweep frequency of zero to 100 
bps, was applied with quadripolar electrodes over the affected 
joint for 15 minutes each day. Relief of symptoms, including 
reduction of edema, occurred after two to 15 treatments (7). It 
must be noted, however, that most of the promotional claims 
regarding interferential current cannot be supported by the 
electrophysiologic and clinical data available to date (6).

One possible explanation f or edemareduction observed in 
our patient folio wing a course of interferential treatments is the 
concept of electrically-stimulated muscle pumping. In patients 
with edema, moderate rhythmic contractions of leg muscles 
evoked by interferential stimulation may help the muscle pump 
mechanism to promote venous return. Interferential stimula 
tion, applied with either quadripolar or bipolar electrodes to leg 
musculature at a nontetanizing sweep frequency of five to 15, 
facilitates the muscle pump mechanism (4).

The results of our study suggest that interferential stimu 
lation assisted in the reduction of posttraumatic chronic knee 
edema in a 21 -year-old male. Within the limits of this study, we 
conclude that the eventual resolution of this patient's chronic 
problem resulted from some combination of NSAIDs, arthro 
scopic synovectomy, therapeutic exercise and modalities, and 
seven interferential treatments. In a single-subject case study 
such as ours, the extent to which interferential electrical 
stimulation was responsible for reduction of chronic edema 
cannot be exactly determined. Additional experimental studies 
are needed to investigate the efficacy of interferential stimula 
tion for edema reduction.
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Tip From the Field
Athletic Training Handbookfor 
Athletes, Parents, and Coaches
Jeffery A. Middleton, MS, ATC

D isseminating correct injury information and communi 
cating medical procedures to athletes, parents, and 

coaches is an essential part of being a high school athletic 
trainer. An effective method of accomplishing these tasks is 
to prepare and distribute manuals for parents, athletes, and 
coaches, such as the two used in my school's athletic pro 
gram. Each manual contains basic athletic training informa 
tion concerning conditioning principles, procedures for warming 
up and cooling down, ways to recognize and prevent heat- 
related conditions, dietary guidelines, and suggestions for 
the use of ice for the treatment of athletic injuries. Each 
manual also contains specific material intended for its par 
ticular reader. Chapters vary in length. The shortest is one 
page; the longest is 13 pages. Tables 1 and 2 list the chapter 
titles for each manual. For the benefit of the parents and 
athletes, a listing of the Board of Education members, school 
administrators, and the athletic coaching staff is located at 
the end of the manual.

The manuals are distributed to each coach at my school 
at the beginning of the school year. The coaches are encour 
aged to refer to the manual often and to seek my advice 
concerning anything that they do not understand.

Athletes receive a copy of their manual at the organized 
team meetings held prior to each sports season. During these 
meetings, I review important chapters with them and answer 
any of their questions. All athletes are encouraged to share 
their manuals and the information from the meeting with 
their parents. When an injury occurs, the athlete is given 
specific instructions for care of the injury. In addition, a note 
is sent home to parents, inviting them to refer to specific 
chapters of the manual for information concerning overnight 
treatment of their child's injury.

Parents can receive a copy of the manual at a "Meet the 
Coaches Night" held each year. At that time, I answer any

Jeffery Middleton is the athletic trainer at South Plainfield High 
School, South Plainfield, NJ. He also is past president of the Athletic 
Trainers' Society of New Jersey and sits on the Athletic Training 
Advisory Committee for the New Jersey Board of Medical Examiners.

Table 1. Parent-Athlete Athletic Training Manual

Chapter 1 
Chapter 2 
Chapter 3 
Chapter 4 
Chapters 
Chapter 6 
Chapter? 
Chapters 
Chapter 9 
Chapter 10 
Chapter 11 
Chapter 12 
Chapter 13 
Chapter 14 
Chapter 15 
Chapter 16 
Chapter 17 
Chapter 18 
Chapter 19

Parent-Athlete guidelines 
Training room policies 
Injury reporting 
Physical examinations 
Insurance information 
Injury classifications 
Conditioning principles 
Use of cold and ice 
Use of water in sports 
Heat-related conditions 
Warm up and cool down 
Stretching and reconditioning 
Adolescent conditions 
Running shoe selection 
Crutch use 
Special need athletes 
Substance abuse 
Dietary guidelines 
Sports medicine myths 
Athletic department directory

Table 2. Coaches Athletic Training Manual

Chapter 1 
Chapter 2 
Chapter 3 
Chapter 4 
Chapter 5 
Chapter 6 
Chapter 7 
Chapter 8 
Chapter 9 
Chapter 10 
Chapter 1 1 
Chapter 12 
Chapter 13 
Chapter 14 
Chapter 15 
Chapter 16 
Chapter 17 
Chapter 18

Coaches guidelines 
Training room policies 
Emergency cards 
Emergency procedures 
Injury reporting 
Physical examination forms 
First aid kits 
Pre-season conditioning 
Off-season conditioning 
Use of cold and ice 
Use of water in sports 
Heat-related illnesses 
Warm up and cool down 
Flexibility 
Special athletes 
Substance abuse 
Dietary guidelines 
Athletic trainer licensure
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PARENT-ATHLETE
Athletic Training Handbook

COACHES
Athletic Training Handbook

Jeff Middleton M.S.A.T.C 
Athletic Trainer

Jeff Middleton M.S.A.T.C 
Athletic Trainer

SOUTH PLAINFIELD HIGH SCHOOL
South Plainfield, New Jersey 07080 

Telephone (908) 754-4620

SOUTH PLAINFIELD HIGH SCHOOL
South Plainfield, New Jersey 07080 

Telephone (908) 754-4620

Figure 1.

questions that they may have regarding the manual's content
or any other aspect of the school's athletic medical program.

The school district's printer duplicated the computer-

Figure 2.

generated covers (Figures 1,2) on paper that was our school 
colors, in order to make the manuals appealing and attractive.
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Tip From the Field
Taping the Subluxing 
Peroneal Tendon
DebraR.Wilkins,MA,ATC

A subluxing peroneal tendon can be a nuisance to the 
competing athlete. The common sheath enclosing the 

peroneal brevis and longus tendons in some athletes has the 
tendency to sublux on the lateral malleoli of the ankle joint. 
This is caused by either sudden dorsiflexion and eversion or 
forceful plantar flexion and eversion (1). A possible reason 
that subluxation of the peroneal tendon occurs with these 
mechanisms is that the superior peroneal retinaculum "gives 
way," allowing the peroneal tendon to sublux over the lateral 
malleoli (1). The retinaculum, once stretched, remains in 
such a state.

Treatment for this condition can include rest, anti- 
inflammatory medication, taping, and/or surgical repair (1). 
I have found that the following taping procedure, when 
combined with daily ankle treatments (cold whirlpool, range 
of motion, massage) and rehabilitation, has produced bene 
ficial results for the subluxing common peroneal tendon. 
This taping method reinf orces the sprained superior peroneal 
retinaculum and its supporting structures during practice and 
competition.

The taping procedure for the subluxing peroneal is as 
follows:

Step I: Place the ankle in a functional position and 
prepare the ankle as you would for ankle taping. 
Apply an anchor of l!£-inch white tape below the 
distal aspect of the gastrocnemius. This be 
comes an anchor strip for the subluxing common 
peroneal taping procedure.

Step II: With two- or three-inch elastic tape, begin at the 
anterior-medial aspect of the anchor strip, pull 
ing the tape taut to release the elasticity, and 
stretching it diagonally over the anterior-medial 
aspect of the ankle down to the Achilles' tendon. 
As the tape follows the contour of the ankle 
around the Achilles' tendon, be sure not to put

Debra Wilkins is Assistant Professor and Athletic Trainer at 
Mankato State University, Mankato, MN.

pressure on the tendon, as this may cause aggra 
vation or discomfort. At this point, pull four to 
five inches of tape off of the roll and cut the tape 
down the middle to j ust belo w the lateral malleoli. 
Pull one strip of tape snugly anteriorly and the 
other strip posteriorly around the lateral malleoli 
(Figure 1). Let the tape ends lie smoothly with 
the contour of the ankle (Figure 2).

Figure 1.

Figure 2.
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Figure 3.

Step III:

Step IV:

Begin a second strip of elastic tape on the dorsal 
aspect of the foot and follow the same procedure 
used with the first strip of tape.

When Step III is completed, apply ankle taping 
with a Figure 8 support to the "outside" (Figure 
3). The Figure 8 support to the outside tends to 
bring the ankle into a neutral position away from 
extreme inversion and eversion. This ankle 
taping may include heel locks if the heel locks do 
not aggravate the peroneal tendon and support 
ing structures.

This taping method has been successful in dealing with 
acute as well as chronic peroneal tendon subluxation during 
practices and competitions. The taping must be combined 
with a progressive ankle and lower leg rehabilitation pro 
gram. The rehabilitation program used includes increasing 
the range of motion and increasing the strength of all of the 
muscular structures of the lower leg, ankle, and foot.
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1. Roy S, Irwin R: Sportsmedicine: Prevention, Evalu 

ation, Management, and Rehabilitation. Englewood 
Cliffs, NJ: Prentice-Hall, Inc., 1983, pp. 400-401.
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Abstracts
Clint Thompson, MS, ATC
Perrin DH, Haskvitz EM, Weltman A: Effect of gravity correc 
tion on isokinetic average force of the quadriceps and ham 
string muscle groups in women runners. Isokinetics and Exer 
cise Science 1: 99-102, 1991.

When obtaining valid isokinetic strength measures of the 
quadriceps and hamstring muscle groups, it is important to 
consider the effects of gravity. This investigation was con 
ducted hi order to determine the effects of gravity correction on 
concentric and eccentric average force of the quadriceps and 
hamstring muscle groups when assessed from the supine and 
prone positions. The effect of gravity correction on the 
hamstring/quadriceps reciprocal muscle group ratio also was 
determined. For the hamstring muscle group, the gravity 
corrected values were 18.0% and 15.3% greater than the 
uncorrected values for concentric and eccentric average force 
measured in the supine and prone positions, respectively. The 
authors concluded that gravity correction has a significant 
effect on both quadriceps and hamstring muscle group force 
production and reciprocal muscle group ratios.

Jeff Konin
Pike Creek Sports Medicine 

Wilmington, DE

Engle RP, Faust JS: Isokinetic evaluation hi posterior shoulder 
subluxation. Isokinetics and Exercise Science 1:72-74, 1991. 

The strength of the rotator cuff is important in controlling 
posterior shoulder subluxation. The purpose of this study was 
to correlate isokinetic findings with documented symptomatic 
glenohumeral posterior instability. Results of the isokinetic 
torque curve for flexion/abduction/external rotation at the slow 
test velocity (100°/sec) showed deficits during the initial rise 
sequence between 70° and 110°. This range of motion was 
painful preoperatively for those subjects who underwent 
arthroscopic resection for a torn posterior glenoid labrum. 
Postoperatively, similar curves were seen, but subjects were 
asymptomatic and the same range of motion was painless. 
Results of the isokinetic torque curve for extension/adduction/ 
internal rotation revealed a reproducible deficit at approxi 
mately an 85° position, which was associated with a painful 
click. Postoperatively, no pain or torque curve defects were 
present. The authors concluded that abnormalities were ob 
served primarily from 70° to 110° with low velocity flexion/ 
abduction/external rotation during the initial rise sequence and 
were associated with pain preoperatively. The authors also 
concluded that a clunk test for a posterior labial lesion essen 
tially was reproduced with testing in shoulder extension/ 
adduction internal rotation preoperatively. At the point of pain 
and clicking (85°), the torque curve had a large deficit that was 
not seen on the postoperative test.

Jeff Konin
Pike Creek Sports Medicine 

Wilmington, DE

Maron B: Sudden death in athletes: risk factors and screening. 
The Journal of Musculoskeletal Medicine 8: 63-75, 1991.

Althoughnot common in athletes who are younger than35 
years, the sudden death of an athlete causes great alarm in all 
segments of society. Screening is a useful component of the 
solution to this problem, but it has its limitations. Documen 
tation of sudden death in the young athlete has been linked most 
frequently to hypertrophic cardiomy opathy, congenital anoma 
lies of the coronary arteries, and Marfan's Syndrome. There 
might be a causal relationship between intense physical activ 
ity and death. Despite detecting abnormalities at birth, many 
athletes compete for long periods of time before developing 
symptoms. Only 25% of those who died suddenly had any 
indication of underlying disease before athletic participation. 
In athletes who are older than 34 years, 80% of sudden death 
is attributed to coronary heart disease. The patient with 
atherosclerosis hasthemajorriskfactor. Others includehyper- 
cholesterolemia, family history of heart disease, hypertension, 
and smoking. Screenings are often inadequate and sometimes 
minimal only to comply with school, city, or state laws. 
However, steps being taken to develop guidelines for screen 
ing athletes for those risk factors that are related to sudden 
death. The screening should include a complete physical 
examination, a 12 lead electrocardiogram, and an echocardio- 
gram as indicated. Unfortunately, cost and time are factors 
that determine accessibility to this type of screening. The 
Bethesda Conference developed additional guidelines for phy 
sicians who are screening athletes to determine their eligibility 
for competition.

Gary Ball, EdD, ATC
Kean College

Kean, NJ

Shambaugh JP, Klein A, Herbert JA: Structural measures as 
predictors of injury in basketball players. Med Sci Sport Exer 
23:522-527,1991.

Many researchers have investigated a multitude of factors 
that may be predictors of sports injury. The literature shows 
that studies relating structure and/or biomechanics to injury are 
more successful than those studies trying to relate training, 
flexibility, and strength. This study was conducted hi order to 
take common structural measurements and attempt to develop 
equations to predict injury hi basketball players. The authors 
wanted to be able to predict which players were at high risk in 
order to take steps to prevent or reduce future injuries. Forty- 
five players were measured for weight and bilateral differences 
in calf girth, quadriceps girth, Q-angle of the knee, dorsiflexion 
of the foot, rearfoot valgus, forefoot varus and turn, and 
apparent leg length. All players were followed for 16 games, 
and their lower extremity injuries were recorded. Certain 
measurements were used to form a logistic regression equa 
tion. The equation produced an overall accuracy of injury
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prediction of 91.1% using the measurement of weight and 
bilateral right and left Q-angles of the knee. This formulated 
equation then was used in a prospective study with members of 
a small college basketball team. Only one player missed a 
game during the study because of an injury, and the equation 
identified him as the most likely to be injured. Because of the 
findings of this study, further research is needed to identify 
which structural measurements may be used to predict injury 
for males and females and for different sports.

Scott Doberstein
Millikin University

Decatur, IL

Soffer SR, Martin DF, Standish WD, Michael RH: Chronic 
compartment syndrome caused by aberrant fascia in an aerobic 
walker. MedSci SportExer 23:304-306,1991.

Chronic compartment syndrome (CCS) of the lower leg is 
an exercise-induced condition in which the tissue fluid pres 
sure increases in its enclosed fascial compartment, thereby

hindering circulation to the nerve and muscle within the 
compartment. Competitive and recreational athletes, espe 
cially young runners, are most likely to display signs and 
symptoms of CCS. Many theories have been discussed about 
the possible predisposition toward CCS. This article presented 
the first case study of an aberrant fascia as the cause of CCS. 
A 36-year-old female aerobic walker presented with the clas 
sical symptoms of CCS, which included bilateral anterolateral 
leg pain, dorsiflexion weakness, and tingling and numbness 
over the dorsum of the feet. Symptoms occurred only after 
three to five minutes of fast walking and were relieved within 
five minutes of rest. A decision was made to perform bilateral 
fasciotomies for the diagnosis of exercise-induced CCS. Upon 
dissection, the surgeon found a very tight aberrant fascial band 
compressing the anterior facia and compartment. Both of the 
fascial tissues of the aeorbic walker were incised and her 
recovery was quick and uncomplicated.

Scott Doberstein
Millikin University

Decatur, IL

Video Review
Thomas V. Gocke MS, ATC, LAT

Medic First Aid-Sports Medicine
Program of Emergency Planning, Inc.
(EMP America)
500 S. Danebo Avenue
Eugene, OR 97402
Telephone: (800) 800-7099
Color, VHS
Playing Time: 20 minutes (Preview tape)
Price: $800/series

In several previous articles, I have reviewed programs that 
are focused on the concept of general first aid and emergency 
care of athletic injuries. Medic First Aid-Sports Medicine 
(MFASM) also is such a program. MFASM was produced by 
EMP America, which has an impressive record of producing 
materials for emergency care and first aid education.

This program is organized into three learning modules. 
The videotape is augmented with still photographs and in 
structed practice sessions to reinforce the principles introduced 
in MFASM. This program ensures that all students will have 
adequate time to learn and to "master skills and develop 
confidence."

Module I contains information about liability issues, 
injury recognition, emergency care planning, and the impor

tance of conditioning programs in athletics. Module n deals 
with the "seven basic skills of Medic First Aid." These are: 1) 
patient assessment, 2) single-rescuer CPR, 3) airway obstruc 
tion management, 4) hemorrhage control practices, 5) shock 
management, and 6-7) injury and illness assessment. Module 
HI pays specific attention to injuries of the head, spine, and 
abdomen. This module also devotes time to the athlete's ability 
to return to competition and practice, the therapeutic use of ice 
and heat, and the recognition and management of fractures, 
dislocations, sprains, strains, and contusions.

EMP America currently is developing specific videotape 
programs to deal with injuries unique to particular sports. 
Contact them directly for details about these programs.

Medic First Aid-Sports Medicine is ageneral first aid and 
emergency care video program dealing with sports-related 
injuries. It uses a video education concept along with theoreti 
cal and practical sessions to teach emergency care. While this 
is not a new concept in emergency care education, it is one of 
the few videotape programs that emphasizes the importance of 
instructor intervention while learning emergency first aid. Too 
many first aid and emergency care video programs are self- 
taught and self-paced. It is refreshing to see the instructor as an 
integral part of emergency first aid learning.
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New Products
Barrie Steele, MS, ATC

OPTP Introduces 
Pelvic Tilt TVaining Board™

OPTP, a division of POSITEX, Inc., introduces the new 
Pelvic Tilt Training Board™ for functional rehabilitation of 
low back and lumbopelvic dysfunction.

Therapists find that the Pelvic Tilt Training Board's 
unique, pivoting, "pelvic clock" action builds proprioceptive/ 
kinesthetic awareness while providing movement training and 
active rehabilitation. The Pelvic Tilt Training Board facilitates:

• anterior, posterior, and lateral pelvic tilt exercises
• re-education and strengthening of abdominals
• static and dynamic stretching of paraspinal soft 

tissues
• proper reorientation of collagenous tissue 

This lightweight, portable exercise device can be used in 
the clinic or at home. Patients find it comfortable and easy to 
use.

The Pelvic Tilt Training Board is available from OPTP. To 
order, call (800) 367-7393 toll-free, or call (612) 553-0452. 
OPTP distributes products for the physical therapy and reha 
bilitation market.

Sports Ware Injury TYacing 
Software is Developed

Computer Sports Medicine, Inc. recently announced the 
release of SportsWare Injury Tracing Software. With 
SportsWare, athletic trainers can accurately and easily manage 
and report information about their athletes. To use SportsWare 
requires no previous computer experience, and data entry is 
fast and easy.

SportsWare consists of five work areas.
Sign-Up. All athletes are entered into SportsWare at the 

Sign-Up Directory. Background information about an athlete 
includes name, address, emergency contact, doctor, and insur 
ance carrier. A summary of this information is used to create 
the Travel Report.

Evaluation. The results of physicals and physical perfor 
mance tests of an athlete are recorded here. With this informa 
tion base, year-to-year comparisons of an athlete's physical
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condition are easy to make.
Injury. Over twenty fields are available to describe an 

athlete's injury and the events surrounding it. This information 
is used in the Coach's Report, which provides a summary of the 
recorded injuries, and the Statistic Report, which enables the 
user to compile information for group injury statistics. A notes 
window is available to record and save text notes.

Treatment. Fields are provided to record the treatment 
and the treatment protocol for each injury. A notes window is 
available to record and save text notes.

Utilities. SportsWare utilities include an address book, 
letter writer, and the ability to customize the pop-up windows.

Pop-up windows, pull-down menus, and hot keys are used 
throughout the program. SportsWare also is mouse compat 
ible.

For more information, call (617) 894-775 1 or write Com 
puter Sports Medicine, Inc., 135 Beaver Street, Waltham, MA 
02154.

Software Helps Determine 
Ultrasound Intensities

Injury Care Enterprises Inc. is introducing an IBM com 
patible software package for health care professionals who 
routinely administer therapeutic ultrasound. An advanced de 
sign allows the software to calculate intensities for almost any 
machine or application technique. Supported frequencies range 
from 0.78 MHz to 3.0 MHz.

The Patient Ultrasound Dosage Charting Program (PUD) 
allows health care professionals to maximize potential tissue 
healing and patient recovery by optimizing applied ultrasound 
intensities. The software allows easy and unlimited calcula 
tions of ultrasound intensities while standardizing reporting 
and intensity determinations. Trends in patient recovery also 
can be monitored.

An intensity fail-safe is incorporated into the program to 
prevent tissue overheating and shear wave production. The 
software replaces current haphazard methods of determining 
appropriate therapeutic intensity levels while producing a



single, easy to read report showing all calculations. Patient 
charts are stored for later retrieval or updating through an easy 
to use and helpful software design that is ideal for health care 
professionals.

For more information, contact Injury Care Enterprises 
Inc., Spectrum Software Development and Marketing Divi 
sion, R.R. #7, Guelph, Ontario, Canada, N1H 6J4, (519) 822- 
2942.

Table Designed for Conditioning and 
Injury Prevention

As far back as man can remember, the most common 
physical ailment hi the world has been "back pain."

With conditioning and injury prevention in mind, The 
Roberson Table Co. has designed an essential piece of spinal 
health care equipment. Athletic trainers, sports physical thera 
pists, and health and fitness club instructors, whether amateur 
or professional, should know and understand the injuries and 
limitations of athletes, as well as the preventative and treatment 
equipment available. They also should have the ability to 
effectively educate athletes, and other individuals who are 
involved in injury-prone activities, about the rehabilitative 
exercise and treatment programs available.

With our patented easy-in, easy-out sliding foot holding 
system and The Tilt Method of gravity traction, the Roberson 
Table becomes a very effective tool in reversing the constant 
gravitational force on weight-bearing joints (neck, back, hips, 
and knees). This aids in maintaining proper spinal alignment, 
thus relieving muscle tension caused by stress and strain on the 
spinal nervous system, allowing the athlete to perform at his or 
her best.

A therapeutic stretching and strengthening exercise pro 
gram, hi conjunction with The Roberson Table, could greatly 
improve an athlete's spinal flexibility, and is a valuable addi 
tion to a school's training room or a health club's exercise and 
fitness room.

We want to make this safe, effective, and inexpensive 
rehab equipment available to those who will benefit the most. 
Color selections, options, or combinations are available to 
schools, clubs, and rehabilitation clinics.

For an informative brochure, contact Jerry Roberson, The 
Roberson Table Co., 350 Bedford Street, Dallas, TX 75212, 
(214) 741-2570.
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Guide for Contributors
(Revised August 1991)
Athletic Training, JNATA welcomes the submission of 
manuscripts that are of interest to persons engaged in or 
concerned with the progress of the athletic training profes 
sion (athletic injury prevention, evaluation, management, 
and rehabilitation; administration of athletic training fa 
cilities and programs; and counseling and educating ath 
letes concerning health care). Manuscripts should conform 
to the folio wing:

SUBMISSION POLICIES
1. Submit one original and three copies of the entire 

manuscript (including photographs, artwork, and 
tables) to the editor.

2. All manuscripts must be accompanied by a letter 
signedby each author, and must contain the statements 
below. By signing the letter, the authors) agrees to 
comply to all statements. Manuscripts that are not 
accompanied by such a letter will not be reviewed. 
"This manuscript contains original unpublished mate 
rial that has been submitted solely to A thlelic Training, 
JNATA, is not under simultaneous review by any other 
publication, and will not be submitted elsewhere until 
a decision has been made concerning its suitability for 
publication by Athletic Training, JNATA. In consid 
eration of the NATA's taking action in reviewing and 
editing my (our) submission, the author(s) under 
signed hereby transfers, assigns, or otherwise conveys 
all copyright ownership to theNATA, in the event that 
such work is published by the NATA."

3. Materials taken from other sources, including text, 
illustrations, or tables, must be accompanied by a 
written statement giving Athletic Training, JNATA 
permission to reproduce the material. Photographs of 
individuals must be accompanied by a signed photo 
graph release form. Accepted manuscripts become the 
property of the National Athletic Trainers' Associa 
tion, Inc.

4. Athletic Training, JNATA utilizes a double blind re 
view process. Authors should take care that they are 
not identified in any way except on the title page.

5. Manuscripts are edited to improve the effectiveness of 
communication between the author and the readers, 
and to assist the author in a presentation compatible 
with the accepted style of Athletic Training, JNATA. 
The author agrees to accept any minor corrections of 
the manuscript made by the editors.

6. Published manuscripts and accompanying work can 
not be returned. Unused manuscripts will be returned 
when submitted with a stamped, self-addressed enve 
lope.

STYLE POLICIES
7. See Day (Reference b in #20 below) forelaboration of 

the following points.
8. Personal pronouns (I, we) and the active voice are 

preferred. Use the third person for describing what 
happened, "I" or "we" (if more than one author) for 
describing what you did, and "you" or the imperative 
for instruction.

9. Each page must be typewritten on one side of 8 1/2 x 
1 1 inch plain paper, double spaced, with all/2 inch 
left margin and one inch margins elsewhere. Do not 
right justify pages.

10. Manuscripts should contain the following, organized 
in the order listed below, with each section beginning 
on a separate page: 
a. Title page 
b. Acknowledgements
c. Abstract and key words (first numbered page) 
d. Text (body of manuscript) 
e. References
f. Tables - each on a separate page 
g. Legends to illustrations 
h. Illustrations - each on a separate page

11. Begin numbering the pages of your manuscript with

the abstract page as #1, and consecutively number all 
successive pages.

12. Titles should be brief within descriptive limits (a 16- 
word maximum is recommended). The name of the 
disability treated should be included in the title if it is 
the relevant factor, if the technique ortype of treatment 
used is the principle reason for the report, it should be 
in the title. Often both should appear.

13. The title page should include the names, titles, and 
affiliations of each author, and the name, address, 
phone number, and fax number of the author to whom 
correspondence is to be directed.

14. A comprehensive abstract of 75 to 200 words must 
accompany all manuscripts except tips from the field. 
Number this page one, type the complete title (but not 
the author's name(s)) on the top, skip two lines, and 
begin the abstract. It should be a single paragraph 
succinctly summarizing the major intent of the manu 
script, the major points of the body, and the author's 
summary and/or conclusions. It is unacceptable to 
state in the abstract words to the effect that "the 
significance of the information is discussed in the 
article." Also, do not confuse the abstract with the 
introduction.

15. List three to six key words or phrases that can be used 
in a subject index to refer to your paper. These should 
be on the same page as, and following, your abstract. 
For tips from the field, the key words should follow 
immediately after the title on the first numbered page.

16. Begin the text of the manuscript with an introductory 
paragraph or two in which the purpose or hypothesis 
of the article is clearly developed and stated. Tell why 
the study needed to be done or the article written, and 
culminate with a statement of the problem (or contro 
versy). Highlights of the most prominent works of 
others as related to your subject are often appropriate 
for the introduction, but a detailed review of the 
literature should be reserved for the discussion sec 
tion. In the one to two paragraph review of the litera 
ture, identify and develop the magnitude and signifi 
cance of the controversy, pointing out differences 
between others' results, conclusions, and/oropinions. 
The introduction is not the place for great detail; state 
the facts in brief specific statements and reference 
them. The detail belongs in the discussion. Also, an 
overview of the manuscript is part of the abstract, not 
the introduction.

17. The body ormain part of the manuscript varies accord 
ing to the type of article (examples follow); however, 
the body should include a discussion section in which 
the importance of the material presented is discussed 
and related to other pertinent literature. Liberal use of 
headings and subheadings, charts, graphs, and figures 
is recommended.

a. The body of an experimental report consists of a 
methodology section, a presentation of the results, and 
a discussion of the results. The methodology section 
should contain sufficient detail concerning the meth 
ods, procedures, and apparatus employed so that oth 
ers can reproduce the results. The results should be 
summarized using descriptive and inferential statis 
tics, and a few well-planned and carefully constructed 
illustrations.

b. The body of a literature review article should be 
organized into subsections in which related thoughts 
of others are presented, summarized, and referenced. 
Each subsection should have a heading and brief 
summary, possibly one sentence. Sections must be 
arranged so they progressively focus on the problem 
or question posed in the introduction.

c. The body of a case study should include the following 
components: personal data (age, sex, race, marital 
status, and occupation when relevant - but not name), 
chief complaint, history of present complaint (includ 
ing symptoms), results of physical examination (ex 
ample: "Physical findings relevant to the rehabilita 
tion program were . . ."), medical history (surgery,

laboratory results, exam, etc.), diagnosis, treatment, 
and clinical course (rehabilitation until and after return 
to competition) criteria for return to competition, and 
deviation from the expected (what makes this case 
unique). NOTE: It is mandatory that Athletic Training, 
JNATA receive, along with the submitted manuscript, 
a release form signed by the individual being dis 
cussed in the case study. Case studies cannot be re 
viewed if the release is not included.

d. The body of a technique article should include both 
the how and why of the technique; a step-by-step 
explanation of how to perform the technique, supple 
mented by photographs or illustrations; and why the 
technique should be used. The discussion of why 
should review similar techniques, point out how the 
new technique differs, and explain the advantages and 
disadvantages of the technique in comparison to the 
other techniques.

e. A tip from the field is similar to a technique article but 
much shorter. The tip should be presented and its 
significance briefly discussed and related to other 
similar techniques.

18. The manuscript should not have a separate summary 
section - the abstract serves as a summary. It is appro 
priate, however, to tie the article together with a 
summary paragraph or list of conclusions at the end of 
the discussion section.

19. Citations inthetextofthe manuscript take the form of 
a number in parentheses, (7), which indicates the 
number assigned to the citation. It is placed directly 
after the reference or the name of the author being 
cited. References should be used liberally. It is unethi 
cal to present others' ideas as your own. Also, use 
references so that readers who desire further informa 
tion on the topic can benefit from your scholarship.

20. The Reference page(s) accompanying a manuscript 
should list authors numerically and in alphabetical 
order, and should be in the folio wing form: a) articles: 
authors) (list all) with the family names then initials, 
title of article, journal title with abbreviations as per 
Index Medicus (underlined), volume, inclusive pages, 
year; b) books: author(s), title of book (underlined), 
city and state of publication, publisher, year, inclusive 
pages of citation. Examples of references to a journal, 
book, chapter in an edited book, and presentation at a 
meeting are illustrated below.

a. Knight K: Tips for scientific/medical writers. Athletic 
Training, JNATA 25:47-50, 1990.

b. Day RA: How to Write and Publish a Scientific Paper. 
3rd ed. Phoenix: Oryx Press, 1988, pp. 54-55.

c. Albohm M: Common injuries in women's volleyball. 
In Scriber K, Burke EJ (Eds): Relevant Topics in 
Athletic Training. Ithaca NY: Monument Publication, 
1978, pp. 79-81.

d. Behnke R: Licensure for athletic trainers: problems 
and solutions. Presented at the 29th Annual Meeting 
and Clinical Symposium of theNational AthleticTrain- 
ers' Association. Las Vegas, NV, June 15,1978.

21. Photographs should be glossy black and white prints. 
Graphs, charts, or figures should be of good quality 
and clearly presented on white paper with black ink in 
a form that will be legible if reduced for publication. 
Tables must be typed. Photographs cannot be returned 
if the manuscript is published. Please refrain from 
using paper clips, writing on photos, or attaching 
photos to sheets of paper. Attach a write-on label to the 
back of each photograph and label carefully so that the 
photograph is not damaged.

22. All artwork to be reproduced should be submitted as 
black and white line art with a Rapidograph, a velox 
stat, orPMT process. All artwork to be reproduced in 
black plus a second (or more) color should be submit 
ted as black and white line art (see above paragraph). 
Clearly mark each area of color on a separate photo 
copy. Also, all areas of tonal value, shading, washes, 
or screening (a percent or tint of black or a color), 
should be indicated on a separate photocopy.
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Shoulder, positioning for treatment,
81 

Shoulder rotators, force and torque,
164 

Shoulder rotators, isokinetic strength,
154 

Skeletal muscle, effects of trauma and
modalities, 160 

Ski jumping, jump power, 166 
Slide-board exercise, 166 
Slide-board exercise, endplate com 

parison, 169 
Splinting, for play, 333 
Splinting, upper extremity, 333 
Sport management, athletic training

emphasis, 178 
Sports medicine needs, secondary

schools, 161 
Squat technique, 295 
Stability testing and rehabilitation

(STAR) station, 150 
Strength imbalance assessment meth 

ods, 162 
Strength training, proper technique,

295 
Stress fractures, lower extremity, 158,

164

Sudden death, hypertrophic cardio 
myopathy, 319 

Surgery, cold packs, 166

Taping, peroneal tendon subluxation,
370

Taping, thumb, 263 
Thigh compression, variability, 246 
Thumb spica, 263 
Tick, 324 
Tissue injury cycle, 274

u
Ultrasound, shoulder, 81 
Ultrasound, underwater, 152

w
Weight training, big 3, 295 
Weight training, errors, 295 
Wound management, 274 
Wound pathology, 274 
Wrestlers, anthropometry and 

strength, 164

Xiscan 1000 fluoroscope, 162
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CONGRATULATIONS!
NBTA Trainer 
of the Year:

Gary Vitti of 
the L A Lakers

Gary Vitti of the L A Lakers and his family.

Foot Management, Inc.
Custom Orthotics

Rte 1, 30-A Friendship Rd.
Pittsville, MD 21850
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Advertisers' Index
Active Ankle Systems, Inc................................................. 309
Aircast, Inc........................................................................ 339
Andover Coated Products, Inc............................................ 365
Brace International ............................................................ 315
CAMP International........................................................... 356
Computer Sports Medicine, Inc.......................................... 369
Cramer Products, Inc. .......................................... 371, Cover 4
CYBEX .............................................................................329
DONJOY ........................................................................... 290
DynaSport................................................................... Cover 3
F.A. Davis ......................................................................... 353
Foot Management, Inc. ...................................................... 384
Gatorade/Quaker Oats Co. ......................................... 348, 349
HealthSouth Rehabilitation Corporation............................. 342
Heart Rate, Inc./Versa Climber .......................................... 332
Human Kinetic Publishers.................................................. 379
International College of Medical Congresses ..................... 357
Isokinetics Journal............................................................. 375
Jaybird & Mais, Inc. .......................................................... 312
Johnson & Johnson .................................................... 334, 335
McDavid Sports Medical Products ..................................... 321
Mission Pharmacal Company............................................. 343
Mueller Sports Medicine............................. 300, 301,302, 303
Multiaxial, Inc. .................................................................. 317
PRO Orthopedic Devices, Inc. .................................... Cover 2
POLAR USA, Inc. ............................................................. 367
Protek-Toe Products .......................................................... 307
Sherwood Medical............................................................. 325
StairMaster Exercise Systems ............................................ 297
SWEDE-O-UNIVERSAL ..................................................293
The Saunders Group .......................................................... 361
Wikco Industries, Inc......................................................... 345

This publication is 
available in microform.
University Microfilms International reproduces this 
publication in microform, microfiche, and 16mm or 
35mm film. For information about this publication or 
any of the more than 13,000 titles we offer, complete 
and mail this coupon to:

University Microfilms International
300 N. Zeeb Road 

Ann Arbor, MI 48106

Or call: (800) 521-3044
In Michigan, Alaska, or Hawaii: (313) 761-4700

Send information about these titles:

Name

Company/Institution. 

Address _______ 

City_________ State. Zip.

Phone

384 Volume 26 — Winter 1991 • Athletic Training, JNATA



'>•••£$>
!•(&&< '"'j-'-'-xf'

*.. ffii

%

DynaWrap
DynaSport's new and unique "DynaWrap" 
rippable elastic bandage features:
• A porous all natural adhesive
• Strong and durable back cloth/adhesive 

provides excellent conformability
• Consistent unwind tension— 

no ballooning or gaping
• Moisture resistant

\ f
^

CATALOG NO. SIZE QUANTITY
#51-308-9
#51-309-9

2"x7'/2 yds 
3"x7'/2yds

24 rolls per case 
16 rolls per case

DynaPlast
This DynaSport elastic tape features an all natural, 
moisture resistant adhesive combined with a strong 
back cloth for optimum conformability and strength. 
DynaPlast's balanced adhesive gives it a smooth,

consistent unwind tension 
for easy application.
Catalog No.—#51-313-9 
Size—3" x5yds 
Quantity—16 rolls per case

FOR A DYNASPORT CATOLOG,
SAMPLES, OR TO PLACE AN ORDER

PLEASE CALL US TOLL FREE AT

1-800-228-4421

SpeedWrap
DynaSport introduces "SpeedWrap" Athletic 
tape featuring:
• Consistent unwind tension to the core
• Superb tensile strength
• Extended shelf life
• Manufacturer direct

CATALOG NO. SIZE QUANTITY
#51-310-9 l'/2"xl5yds 32 rolls per case
#51-311-9 2" x 15 yds 24 rolls per case

PreWrap
DynaSport's PreWrap'underwrap is a highly porous 
underwrap designed to protect the skin from 
repeated tapings. It tears easily and conforms well 
to the skin.
Catalog No.—#5 1-312-9 
Size—23/4 "x30yds 
Quantity—48 rolls per case

Smith & Nephew Don Joy Inc

FAX (619) 438-3210, 
TELEX #5101007208 
5966 La Place Court, 
Carlsbad, CA 92008



AT CRAMER, WE HAVEN'T FORGOTTEN 
THAT TRAINERS WORK BEST 

AT A TABLE, NOT A DESK.

that used to take days., ALFIE helps 

you study modality usage and 

justify equipment purchases- And I"'% 

most of all, ALF1E gives you more- 

time to spend with your athletes; 

ALFIE is easy to ;use, ;arid : it's : 

most popular 

;So for more;] 
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