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Comments
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Steve Yates, ATC, M.Ed
Wake Forest University
Winston-Salem, NC27109

It is time for the spring flowers, warm weather, spring football, lacrosse
and baseball. I sincerely hope everyone had a wonderful holiday season and
is looking forward to the challenges of this new year 1987.

Congratulations
It was especially gratifying to see the article in The Sporting News,
October 27, 1986, on our longtime fellow athletic trainer Leo Murphy
(Cleveland Browns). Congratulations on a fine job and for what you have
meant to the field of athletic training.

Editor
Ken Knight, ATC, PhD
Physical Education Department
Indiana State University
Terre Haute, Indiana 47809
Departmental Editors
Dennis Aten, ATC, MS, MEd
Eastern Illinois University
Charleston, Illinois 61920
Brian Barry, ATC, MA
San Diego State University
San Diego, California 92182-0180
Deloss Brubaker, ATC, EdD
United States Sports Academy
Daphne, Alabama 36526
Phil Callicutt, ATC, EdD
Federal Law Enforcement Training Center
Glynco, Georgia 31520

Invitation
Please read in the Announcements section the special invitation
extended to all athletic trainers for their participation in the 1987
International Summer Special Olympic Games, July 31 through August 8,
at Notre Dame University and Saint Mary's College. Jim Russ, Head
Athletic Trainer at Notre Dame University, informs me that student
athletic trainers as well as certified athletic trainers will be needed.

Concern
Once again I ask for your continued contributions to the Journal. Of
special interest are the following sections: Question-Answer, Case
Reports, Tips from the Field, and the Student Trainer Corner. Please
take time and respond, but do not forget to follow the Guide to Contributors in submitting papers.

Closing
I wish you much success and happiness for the new year. Plan on being in
Columbus, Ohio in June and continue promoting our fine profession of
athletic training.

SY (SSSA)

Letters to the Editor-in-Chief
Dear Editor-in-Chief:
I am writing to you on behalf of the quiet heroes across town and around
the world: the athletes of Special Olympics International.
Founded in 1968 by Eunice Kennedy Shriver and the Joseph P. Kennedy
Foundation, Special Olympics provides year-round athletic training and
competition for children and adults with mental retardation. Today, Special
Olympics is the largest amateur sports organization in the world with over
one million athletes from 65 nations, supported by 550,000 volunteers.
Continued on page 87
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A Biomechanical Approach to the
Management of Chronic Lower Extremity
Pathologies As They Relate to
Excessive Pronation
W. Daniel Vogelbach, LPT, ATC
Linda C. Combs, ATC
A biomechanical approach to the examination and treatment of chronic lower extremity injuries as they relate
to excessive pronation is presented. Normal biomechanics of the lower extremity and foot, in the non-weight
bearing position and during gait, as well as a sequence for biomechanical examination are discussed. The
authors also discuss causes of hyperpronation, its effects on the lower extremity kinetic chain and lumbar spine
and different methods of treatment for this problem. The article stresses the correlation, supported by literature,
between excessive pronation of the foot and overuse injuries and, thus, the importance of a biomechanical
approach to the examination and treatment of such injuries.
The foot is "a highly complex organ of balance and
propulsion. It acts not only as a foundation for the rest
of the body but also its function affects every other
motion of the body" (26). This study presents an
approach to the management of chronic lower extremity
problems that goes beyond symptomatic treatment. The
authors believe that a biomechanical approach is
essential for proper evaluation of chronic lower ex
tremity problems. Knowledge of normal joint function
and biomechanics will allow the athletic trainer to
recognize biomechanical variations and direct treat
ment to the cause of an injury as opposed to solely
symptomatic treatment.

Biomechanics of the Foot
The foot consists of twenty-six bones which can be
divided into three areas: rearfoot, midfoot and forefoot.
The calcaneus and talus make up the rearfoot; the
navicular, cuboid, and three cuneiforms make up the
midfoot; and the metatarsals and phalanges make up
the forefoot (18).
The foot will be discussed in terms of four primary
joints: the talocrural joint (commonly referred to as the
ankle joint), subtalar joint, midtarsal joint and first ray.
The talocrural joint, which is formed by the articulations
of the talar trochlea with the distal tibia and fibula, has
triplanar motion (simultaneous movement occurring in
the transverse, sagittal, and frontal planes). The axis of
Mr. Vogelbach is a physical therapist/athletic trainer with
Morgantown Physical Therapy Associates in Morgantown,
WV 26505.
Ms. Combs is a graduate of the West Virginia University
Athletic Training Curriculum and pursuing a degree in
physical therapy.
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motion is 45 degrees from the sagittal and transverse
planes and runs from the tip of the medial to the tip of
the lateral malleous (Figure 1A, IB). The majority of
motion takes place in the sagittal plane.
The subtalar joint, consists of the articulation between
the talus and calcaneus and has an average axis of
motion 42 degrees from the transverse plane and 16
degrees from the sagittal plane (Figure 2A, 2B). Move
ment about the subtalar joint axis is a triplanar motion,
defined as pronation and supination. How these compo
nent motions occur depends on whether the foot is
nonweight bearing or weightbearing.
Supination involves simultaneous inversion, adduc
tion and plantar flexion. In the open kinetic chain or
nonweight bearing position, the motion of supination
occurs as the calcaneus inverts, adducts and plantarflexes relative to the talus. In the closed kinetic chain or
weightbearing position, the motion of supination occurs
by the talus abducting and dorsiflexing on the calcaneus
with the calcaneus inverting on the talus.
Eversion, abduction, and dorsiflexion, the opposite
movements from supination, make up the triplanar
motion of pronation. Pronation involves the calcaneus
moving on the talus, in open kinetic chain motion. In
closed kinetic chain motion, the talus adducts and
plantarflexes on the calcaneus and the calcaneus everts
on the talus (Table 1).
The midtarsal joint consists of the calcaneo-cuboid
and talonavicular joints which function together about
two common axes of motion. Though pronation and
supination occur at the midtarsal joint, inversion and
eversion primarily occur around the longitudinal axis,
which averages 9 degrees from the sagittal and 16
degrees from the transverse plane. Dorsiflexion/abduction and plantarflexion/adduction occur around the
oblique axis (Table 2). The oblique axis is 52 degrees

Figure IB. (Frontal view)

Figure 1A. Talocrural joint axis of motion. (Dorsal view)
LA

Figure 2A. The subtalar joint axis of motion averages 42°
from the transverse plane and 16° from the sagittal plane.
(Dorsal view)

Figure 2B. (Lateral view)

Figure 3A. The longitudinal axis of the midtarsal joint
averages 15° from the transverse plane and 9° from the sagittal
plane. The oblique axis averages 15° from the transverse plane
and 57° from the sagittal plane. (Dorsal view)

LA
Figure 4B. (Frontal view)

Figure 3B. (Lateral view)

Figure 4A. The axis of motion of the first ray averages 45C
from the frontal and sagittal planes. (Dorsal view)
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TABLE 1
Subtalar Joint Motion
Open Chain

Closed Chain

Plantarflexion
Adduction
Inversion

Inversion

1. Supination
a. Calcaneus

Dorsiflexion
Abduction

b. Talus

2. Pronation
Dorsiflexion
Abduction
Eversion

a. Calcaneus

b. Talus

Eversion

Plantarflexion
Adduction

TABLE 2
Midtarsal Joint Motion
Pronation

Supination

1. Longitudinal Axis

Eversion

Inversion

2. Oblique Axis

Dorsiflexion
Abduction

Plantarflexion
Adduction

TABLE 3
Summary of Joint Motions During Gait
Talocrural

Heel strike

Midstance

Propulsion

Plantarflexion

Dorsiflexion

Plantarflexion

Supination

Supination

Subtalar Joint Pronation

Midtarsal Joint
Longitudinal
axis
Oblique axis

Maintained inversion Decrease in inversion Eversion
due to subtalar joint
supination
Maintained abduction/Pronation maintained Plantarflexion/
Adduction
due to ground
dorsiflexion
reaction forces

First Ray

No movement

Plantarflexion
Plantarflexion to
maintain ground contact

Tibia/Femur

Internal rotation

External rotation

External rotation

from the transverse plane and 57 degrees from the
sagittal plane (Figure 3A, 3B). When the midtarsal axes
are parallel, as in a valgus heel position, the foot
becomes a flexible adapter. When the axes are not
parallel, as in a varus position, the foot becomes a rigid
lever (8, 19, 24).
The final joint to be considered is the first ray, which
is formed by the first cuneiform articulating with the
navicular and the first metatarsal articulating with the
first cuneiform. The axis of motion is 45 degrees from
the frontal and sagittal planes (Figure 4A, 4B). The
motions that occur at the first ray are plantarflexion/adduction and dorsiflexion/abduction. Proper function
and alignment of the talocrural, subtalar and midtarsal
joints and the first ray are vital to normal gait which
will be discussed in the following section.

Biomechanics of Normal Gait
During gait, the foot has two primary functions, one
10 Athletic Training* Spring 1987

of which is a loose adapter, and the other a rigid lever. In
other words, the foot must be a "loose bag of bones"
capable of adapting to uneven terrain, and yet it must
also be capable of functioning as a rigid lever in order to
propel the body forward (24, 26, 27).
Gait consists of two phases: contact and swing phase.
During normal walking, the contact phase comprises
60% of the gait cycle and is divided into heel strike,
midstance and propulsion. Forty percent of the gait
cycle is spent in swing phase which can be divided into
acceleration, midswing and deceleration (18, 31).
In "normal" gait, initial heel contact is on the lateral
aspect of the calcaneus due to a slight varus angle of the
forefoot and rearfoot. At this point, the foot moves into
pronation via closed-chain pronation of the subtalar
joint and pronation of the midtarsal joint (eversion
along longitudinal axis and abduction/dorsiflexion on
the oblique axis). Adduction of the talus correlates with
the internal rotation of the tibia and femur (15, 16, 27,
31). Pronation of the foot at heel strike unlocks the foot
allowing it to become a loose adapter. This continues for
25% of the gait cycle at which time the foot must prepare
to receive and propel the body's weight and thus become
a rigid lever (27). The term "locked" does not mean that
the joint remains in a permanent position but the
articulation has become "stable" or "firm" (7). During
heel strike and initial midstance, the foot easily adapts
to uneven surfaces as well as acts as a shock absorber.
At midstance, the foot begins to supinate in prepara
tion to become a rigid lever (Figure 5). External rotation
of the tibia and femur occurs in conjuction with subtalar
joint supination (15, 16). The midtarsal joint remains
pronated around the oblique axis as forefoot inversion
decreases due to subtalar supination. When the subtalar
joint reaches its neutral position (the position in which
maximum function occurs in any permissable direction
available in the specific joint), just before heel lift,
ground reaction forces lock the midtarsal joint in
eversion against the subtalar joint around the longi
tudinal axis. Thus the talus and calcaneus are stabilized
in supination and the midtarsal joint locks on these
bones and allows the foot to function as a rigid lever.
The first ray plantarflexes just before heel lift to
maintain contact with the ground (26).
During the propulsive phase, which is the last 33% of
stance phase, the subtalar joint continues closed-chain
supination (Figure 6). The midtarsal joint is locked in
pronation on the longitudinal axis and supinates on the
oblique axis, thereby increasing its effectiveness as a
rigid lever (27,31). The heel is lifted and weight is borne
by the ball of the foot with weight shifting from the
lateral to the medial forefoot. Adding to the rigidity of
the foot is the effect of the extension of the toes which
tightens the plantar aponeurosis and raises the arch
due to the Spanish windlass principle (3, 21, 29, 32).
From heel strike to toe off, weight shifts from the lateral
to medial aspect of the foot (7, 27) (Table 3).
Gait is similar between walking, running and sprint
ing with some exceptions. Mann (22) concludes that
stance phase progressively decreased from 62% for
walking to 31% for running and to 22% for sprinting.
Sprinters tend to spend most of their time on the balls of
their feet and then rock back on their heel before a
powerful lift-off (37). A general knowledge of gait is
essential for detecting deviations from the norm.

A Biomechanical Examination Sequence for
the Athletic Trainer
History
As with any examination, a thorough history can

provide the examiner with valuable information which
can contribute to the diagnosis and treatment. Infor
mation such as changes in training habits, surfaces,
running shoes and type and amount of flexibility
exercises are important clues for the examiner. The
athlete must also describe the symptoms in detail and
include how and when they occur. Attention must also
be given to the soles of both the athlete's street and
athletic shoes for clues of distribution of weight and
possible gait abnormality (23).

Evaluation of the Subtalar Joint
The neutral position of the subtalar joint is then
determined by the following techniques (6,12,14,21,25,
28, 31). Grasp the fourth and fifth metatarsal heads
while the index finger and thumb palpate the talus. The
talus is best palpated by placing the thumb just anterior
and inferior to the medial malleolus at the talonavicular

joint and the index finger just in front of the anterior
aspect of the fibula (Figure 8). By inverting and everting
the rearfoot, the examiner will find a position in which
either the talus is felt equally on both sides or is not felt
at all. This is considered the neutral position. The
neutral position can also be found by inverting and
everting the rearfoot until the congruency of the
talonavicular joint is palpated (6) (Figure 9). The
congruency method may be found to be the easier
method when the athlete is prone.
When the subtalar joint is in its neutral position the
alignment of the two bisection lines of the lower leg and
calcaneus are observed. If the lines are in the same
plane the rearfoot is said to be neutral. When the
bisection line of the calcaneus is inverted or everted to
the lower leg bisection line, it is termed a rearfoot varus
or valgus, respectively. When found in nonweight
bearing position, rearfoot varus is an osseous deformity
in which the calcaneus is inverted from the midline
when the subtalar joint is in neutral position and the
midtarsal joint is fully pronated. Rearfoot valgus,
conversely, is the correspondent eversion deformity of
the calcaneus (Figure 10). The angle of varus or valgus
can be measured by placing the base of a protractor on
the most proximal point of the calcaneal bisection line
perpendicular to the bisection line of the lower leg and
reading the numerical value. Approximately 2-3 degrees
of subtalar joint varus is normal (26).
Range of motion of the subtalar joint can now be
determined in relationship to the bisection of the
calcaneus and lower leg. Normal foot function relies
heavily on the motion of the subtalar joint (21).

Figure 5. At midstance the rearfoot and forefoot are in contact
with the ground. The foot begins to supinate in preparation to
become a rigid lever.

Figure 6. During the propulsive phase, the rearfoot is no
longer in contact with the ground and the subtalar joint
continues closed chain supination.

Figure 7. Position the athlete prone with the posterior surface
of the calcaneus parallel to the examining surface by flexing,
abducting, and externally rotating the opposite extremity.

Figure 8. The talar method of finding neutral position of the
subtalar joint.

Examination Sequence in Prone
To begin the examination, position the athlete prone
with the posterior surface of the calcaneus parallel to
the examining surface. This can best be accomplished
by flexing, abducting and externally rotating the
opposite extremity (Figure 7). Then bisect the lower onethird of the leg from the musculotendinous junction of
the gastroc-soleus complex proximal to the achilles
tendon. The medial and lateral tubercles of the calcaneus
are then palpated and the calcaneus is bisected, making
sure not to extend the bisection line onto the soft tissues
of the plantar surface of the foot.
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Beginning in neutral position, grasp the fourth and
fifth metatarsal heads and supinate and pronate the
rearfoot, measuring each motion by aligning the
protractor as previously instructed (Figure 11, 12).
Eight to twelve degrees of frontal plane motion of the
subtalar joint is necessary for normal gait on a flat
surface (28). Range of movement should be equal
bilaterally.

Evaluation of the Midtarsal Joint
The next joint to be examined is the midtarsal joint
With the subtalar joint in neutral position, dorsiflex the
foot to resistance without allowing the bisection line of
the calcaneus to invert or evert out of neutral. The
examiner then observes the position of the plantar
surface of the calcaneus with respect to the plantar
surface of the second, third, fourth and fifth metatarsal
heads (Figure 13). A protractor and a forefoot measuring
device may be used to measure any forefoot varus or
valgus deformity (17). Forefoot varus is an osseous
deformity in which the plane of the forefoot is inverted
to the plane of the rearfoot while forefoot valgus is an
osseous deformity in which the plane of the forefoot is
everted relative to the rearfoot when the subtalar joint is
in neutral and the midtarsal joint is fully pronated (26,
36). Care must be taken to maintain the subtalar joint in
neutral because pronation of the subtalar joint unlocks
the midtarsal joint, allowing for further eversion of the
forefoot (28).
Next examine the talocrural joint with the subtalar
joint in neutral, the knee extended, and the midtarsal
joint completely pronated. Take goniometric measure
ments of talocrural dorsiflexion with the knee flexed
and extended. Motion necessary at the talocrural joint

for normal ambulation is 10 degrees of dorsiflexion and
20 degrees of plantarflexion, which can also be measured
while the athlete is in the prone position. An increase in
dorsiflexion with the knee flexed indicates tightness in
the gastrocnemius. With the athlete still in the prone
position, record goniometric measurements of hip
internal and external rotation with the hip extended
and knees flexed. The amount of motion should be
similar in both directions. To conclude the examination
in the prone position, quadriceps and hip flexor flexi
bility can also be assessed.

Examination Sequence in Supine
Evaluation of Midtarsal Joint Motion
Now have the athlete assume a supine position to
continue the static examination. First the midtarsal
joint axes are examined for symmetry. Place the subtalar
joint in neutral and, to maintain this neutral position,
stabilize the calcaneus with the hand nearest the midline
of the athlete's body. To examine the oblique axis, grasp
the fourth and fifth metatarsal heads and move the
forefoot through a combined motion of plantarflexion/
adduction and dorsiflextion/abduction. Then move the
forefoot through the inversion/eversion to examine the
longitudinal axis. The examiner is looking for asym
metry of motion between the same axis on both feet.
Increased or decreased motion in the midtarsal joint of
the symptomatic foot may indicate hyper- or hypomobility, respectively.

Evaluation of the First Ray and First MTP Joint
Next, with the subtalar joint in neutral and the
midtarsal joint fully pronated, examine the first ray.

VARUS

NEUTRAL

VALGUS

Figure 9. The congruency method of determining the neutral
position of the subtalar joint.

Figure 10. Varus and valgus deformities of the rearfoot. Left
foot pictured.

Figure 11. Measuring subtalar joint supination.

Figure 12. Measuring subtalar joint pronation.
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This is done by stabilizing the lesser metatarsal heads
and grasping the first metatarsal head and then
maximally plantarflexing and dorsiflexing the first ray
(Figure 14). If plantarflexion exceeds dorsiflexion, a
plantarflexed first ray is present. Likewise, if dorsi
flexion exceeds plantarflexion, a dorsiflexed first ray is
indicated (28). Range of movement of the first meta
tarsal phalangeal joint should be examined next in
which there should exist approximately 75 degrees of
dorsiflexion and 25 degrees of plantarflexion (22).
Additional Evaluation Procedures in Supine
Also in the supine position check for hamstring
tightness and perform the Thomas test to examine the
flexibility of the rectus femoris, hip flexors and the
iliotibial band (which can also be assessed by the Ober's
test). Apparent and true leg length should be examined
next (6,15,18). A discrepancy in true leg length may be
compensated for in supination of the foot on the shorter
side and pronation of the foot on the longer side (31), or
VARUS

NEUTRAL

VAL6US

pronation of both feet (4). With the athlete in a sitting
position, again measure range of motion of the hip
internal and external rotators. By measuring hip
internal and external rotation in both the flexed and
extended position, the evaluator can differentiate be
tween the lack of flexibility of the long hip rotators
(tensor fascia latae, hip adductors, hamstrings) or short
rotators (piriformis, quadratus femoris, obturator internus and externus, gemellus superior and inferior),
respectively. Hip flexion causes the capsular ligaments
to relax, increasing external rotation. The end feel of
each motion will enable the athletic trainer to dis
tinguish between a muscular (spongy) or a capsular
structure that is limiting motion.
Evaluation in Standing
With the athlete standing, observe the relationship of
the bisected calcaneus with respect to the lower one
third of the leg (Figure 15). The calcaneal stance
position is measured by goniometrically measuring the
angle formed by the bisection line of the calcaneus with
the standing surface. To measure neutral stance, place
one foot at a time in its neutral position while weight
bearing and measure the angle the bisection line of the
lower one-third of the leg forms with the standing
surface (Figure 16). Tibial varum or valgum is the
terminology used for deviations from the perpendicular
when assessing the neutral stance position (28) (Figure
17).
An optional test at this point is the navicular drop test
which may prove helpful in determining the degree of
pronation of the foot. To perform the navicular drop
test, the navicular tuberosity must be marked with the

Figure 13. Varus and valgus deformities of the forefoot. Left
foot pictured.

Figure 14. Evaluation of the first ray.

Figure 16. Calcaneal stance position.

Figure 15. Pronation in stance can be observed as the bisected
calcaneus appears everted in respect to the bisected lower onethird leg. The forefoot also appears abducted and the talus
protrudes medially.

Figure 17. Neutral stance position.
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subtalar joint in neutral position. Have the athlete
stand nonweight bearing while the examiner places the
subtalar joint in neutral position. Place an index card
on the inner side of the hindfoot so that it touches the
ground, and place a mark on the card at the level of the
navicular tuberosity. The athlete now becomes full
weight bearing, and the level of the navicular tuberosity
is again marked on the card and the difference between
the two points is measured (6) (Figure ISA, 18B).
According to Brody (6) normal values for this test are %
inch, or approximately 10mm. Greater than % inch is
abnormal.

Gait Analysis
The last portion of the examination should be
observation of gait. Observe carefully heel strike, time
in pronation, heel off, forefoot positioning and toe off
(Figure 19A, 19B). Observe arm swing since decreased
arm swing is often a sign of a foot or ankle problem on
the same side, according to Mann (22). Also check
running gait, and note any abnormalities. According to
Wallace (40) deviations from normal in walking increase
threefold when jogging.
The authors believe this sequence will serve as a
smooth and thorough biomechanical evaluation for the
athletic trainer.

Effects of Excessive Pronation on the Other
Areas of the Closed Kinetic Chain
Biomechanical abnormalities of the foot can relay
stresses to most any area proximal or distal in the closed
kinetic chain. Dr. Newell has found excessive pronation

to be the main cause of chronic overuse injuries (30). Of
213 running knee injuries, Lutter (20) found 43% to be
pronation related. Dr. Cooper (10) attributes a moderate
ly pronated foot to pain in the areas of the metatarsal
heads, knees, hips and low back. Halback (17) views the
pronated foot as "one possible structural and biomech
anical problem that can cause low back pain, hip pain,
knee pain and foot pain." Roy and Irvin (31) relate
excessive pronation to Morton's neuroma and stress
fractures of the metatarsals. A positive correlation
between pronation and the incidence of shin splints was
found by DeLacerda (13).
How does excessive pronation during gait transmit
stresses to other areas of the kinetic chain? DeLacerda
(13) found excessive pronation to fatigue the muscles
supporting the medial longitudinal arch, namely the
anterior and posterior tibial muscles. During excessive
pronation the anterior and posterior tibialis muscles
attempt to support the medial border of the foot.
Prolonged pronation, with the tibialis anterior and
posterior placed at a mechanical disadvantage, leads to
excessive stress on these muscles, and may result in
"shinsplints," an oversue syndrome of the anterior or
deep posterior compartments.
Excessive pronation is transmitted upward in the
kinetic chain, due to excessive transverse plane rotation,
when the subtalar joint hyperpronates causing exces
sive internal rotation of the tibia (2). Of 90 pronationrelated knee injuries, Lutter (20) found 57% were due to
diffuse medial knee pain, 28% due to chondromalacia
patella, and 15% due to medial joint pain. If the foot
remains in a pronated position for an excessive period of
time, continued internal tibial rotation will occur,

i

1

i
V

Figure ISA. To perform the navicular drop test, have the
athlete stand nonweight bearing and mark the level of the
navicular tuberosity on a card.

Figure 18B. Allow the athlete to weight-bear and again mark
the level of navicular tuberosity.

Figure 19A. Observe the normal pronation at heel strike of
the right foot and at toe off of the left foot.

Figure 19B. Observe the abnormal pronation at midstance of
the left foot.
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leading to increased medial knee stresses (20). As the
tibia internally rotates excessively, the force vectors of
the quadriceps are altered and thus the vastus medialis
is functionally weakened (2,5). The patella is forced
laterally in the patellar groove creating an incongruency
in the articulation and predisposing the joint to the
development of chondromalacia patella (25, 37).
Prolonged pronation of the foot and internal rotation
of the lower extremity cause an increase in anterior
pelvic tilt which can lead to low back pain, to be
discussed later (26). Hip pain could also result from
added stress to the lateral aspect of the hip capsule (17).

Causes and Types of Excessive Pronation
Many conditions can cause excessive pronation and
consequently excessive internal rotation of the leg. We
will consider causes of the excessively pronating foot as
compensation due to alteration in osseous relationships
or to abnormal functions of surrounding soft tissues;
both may or may not be symptomatic. Compensation is
defined as "a change in the structural alignment or
position of one part of the foot to neutralize the effect of
an abnormal force resulting from a deviation in
structural alignment or position of another part" (26).
Excessive pronation can be a compensatory malalignment due to various deformities such as rearfoot varus
and valgus, forefoot varus, ankle equinus, leg length
discrepancy, internal torsional or rotational deformities
of the hip, femur or tibia, and congenital or develop
mental short hamstrings or iliopsoas muscles.
If a rearfoot varus deformity is present, the calcaneus
will compensate with eversion, thus pronating the
subtalar joint the number of degrees of rearfoot varus in
order that the forefoot may reach the ground (26).
Rearfoot valgus may also result in excessive pronation
with the rearfoot striking in an everted position causing
the foot to remain pronated beyond heel strike, resulting
in excessive pronation.
Forefoot varus is considered by Subotnick (36) to be
the most common cause of excessively pronated feet. To
compensate in weight bearing, the heel will evert the
number of degrees it takes to bring the medial side of the
forefoot to the ground (26, 36).
Ankle equinus is a limitation of dorsiflexion common
ly due to a short heel cord. If less than 10 degrees of
dorsiflexion is present, in the talocrural joint, the foot
may seek compensation through excessive mobility in
the midtarsal and subtalar joint in order that the heel
can reach the ground. The result in hyperpronation (26,
36, 39).
Leg length discrepancies, as a result of hyperprona
tion, can cause a pelvic tilt or scoliosis. The functional
imbalance caused by the apparent limb difference can
cause muscular fatigue and spasms in the pelvic region,
abdominal area, short muscles of the spine and the
gluteal region (5).
Internal femoral torsion results in hyperpronation
because with this deformity the lower extremity is
internally rotated when the hip is in its neutral
transverse plane position. Thus during ambulation the
leg, ankle and foot are internally rotated. When this
deformity is uncompensated, pigeon-toed gait results.
However, when compensated for, the talus adducts to
help the foot to point straight ahead. If a congenitally or
developmentally tight hamstring or iliopsoas muscle is
present there is an increased need for ankle dorsiflextion
because the knee is held in a flexed position. With the leg
placed in this position ankle joint dorsiflextion may be
inadequate and thus more subtalar joint motion in the
sagittal plane (dorsiflextion/plantarflexion) is required

resulting in hyperpronation.
All structural abnormalities may not be symptomatic,
or an indication for treatment. However, a biomechanical approach to structural abnormalities that result in
excessive pronation and are symptomatic is essential in
directing the athletic trainer toward proper treatment.

Management of Excessive Pronation
Treatment for overuse injuries due to excessive
pronation should include treatment of symptoms, and
active and passive control of pronation. Symptomatic
treatment should likely involve some combination of
the following, dependent upon the injury: rest, antiinflammatory medication, ice, contrast bath, galvanic
stimulation, or ultrasound (6, 10, 20). Symptomatic
treatment may lack long-term effectiveness, but is an
important aspect of treatment when combined with
active and passive control of excessive pronation.
Strengthening the intrinsic and extrinsic muscles of
the foot can help actively control pronation (10).
Emphasis should be placed on increasing the endurance
of the anterior and posterior tibial muscles which
directly support the medial aspect of the foot (13). A
suggested Cybex protocol includes inversion/eversion
and plantarflexion/dorsiflexion at 150 degrees/sec,
210 degrees/sec, 150 degrees/sec and 90 degrees/sec
with 10-12 repetitions at each speed (17). The intrinsic
muscles are also important in supporting the arch and
can be strengthened by drawing increasingly wide
circles with the big toe, by picking up marbles with the
toes, or towel exercises (10,17). Incline board stretching
is necessary in the case of tight gastrocnemius-soleus
complex.
Passive control, the third important component of
treatment, may be achieved by an orthotic device used
to maintain the foot close to the neutral position in order
to minimize stresses and increase biomechanical ef
ficiency (2, 6, 26). Subotnick (38) found 85-90% improve
ment with soft temporary orthotics in combination with
physical therapy. Bates (1) found that 78% of runners
fitted with orthotics were able to return to previous
running. Scranton (33) found that low-dye taping, heel
cups and arch supports alter forces under the foot to the
extent that common overuse syndromes may be effec
tively treated. Ramig (25) found the use of heel wedges,
taping and forefoot varus posted orthotics clinically
effective in treating excessive pronation.
The philosophy behind the use of an orthotic device is
a decrease in pathologic motions by decreasing the need
for the motion. These motions are decreased by "building
the ground up to the foot" with the foot in its neutral
position (25). Leg length discrepancy may be corrected
by a heel lift in the shoe of the shorter leg. Hyper
pronation secondary to forefoot varus may be corrected
by a medial heel wedge or a medial post for the same
number of degrees of the varus (26).
Orthotic devices may be considered temporary or
permanent. A temporary orthotic can be constructed in
the training room from materials such as felt, rubber,
Plastazoate, or Orthoplast (2). Temporary orthotics are
useful in the acute phase of an injury to determine
effectiveness as well as to prepare the athlete for a
permanent orthotic (5).
Prescription orthotics are for permanent use and are
made from a cast impression of the neutral foot. At a
podiatric laboratory, a positive impression is made from
the cast impression in order that an orthotic device may
be constructed to maintain the individual's foot close to
its neutral position (35). Prescription orthotics may be
flexible, semirigid, or rigid (6). The rigid types have been
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found effective in treatment of those athletes who
require maximal control and in use by distance runners.
The flexible types have been found more effective and
useful in athletes who run at a fast pace (35).
If an athlete excessively pronates yet compensates
asymptomatically, orthotic devices may cause abnor
mal stress and lead to injury (9) or the athlete may
become symptomatic. Other centra-indications are genu
recurvatum, back pain associated with a disc pathology
or athritic changes, knee damage due to trauma, limited
subtalar joint motion, physiologically older patients, or
fully compensated ankle equinus. Orthotics may not be
worn in shoes with over a two inch heel, narrow shank
(unless specified when orderd), narrow or shallow heels,
or with backless or strapped heels (11).
The excessive pronator should also pay attention to
the type of shoe worn. A firm heel counter is important,
and a heel counter collar, stabilization bar or high
density wedge may be found helpful (34). Air cushioning
soles lack proper support for pronated feet (35).

Summary
In summary, excessive pronation can relay stresses
upward in the kinetic chain leading to overuse injuries.
A knowledge of normal joint function will allow the athletic
trainer to distinguish variations and direct treatment to
the cause of an injury as opposed to treatment solely of
the symptoms. A biomechanical approach is essential
for proper evaluation and treatment of the chronic lower
extremity problems.
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A BIOMECHANICAL APPROACH TO THE
MANAGEMENT OF CHRONIC LOWER EXTREMITY
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a b c d e
1. The talocrural joint
a. is also known as the subtalar joint,
b.is formed by the articulations of the talar
trochlea with the distal tibia and fibula,
c. has triplanar motion,
d.b and c above
e. all of the above
2. Supination of the foot involves simultaneous
a.eversion, adduction and plantar flexion,
b.eversion and abduction,
c. inversion adduction and plantar flexion,
d. inversion and abduction.
3. Inversion and eversion of the foot primarily
occur
a. around the longitudinal axis,
b. around the oblique axis.
c. at the midtarsal joint.
4. During heel strike and initial midstance, the
foot acts as a shock absorber.
a. True
b. False
5. When the subtalar joint is in its neutral
position and the bisection line of the calcaneus
is inverted to the lower leg bisection line, it is
termed a rearfoot
a.valgus.
b. varus.
6. A discrepancy in true leg length may be compensated for in
a. supination of both feet,
b.pronation of both feet.
c. supination of the foot on the longer side and
pronation of the foot on the shorter side,
d. supination of the foot on the shorter side and
pronation of the foot on the longer side,
e. b and d above
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a b c d e

Questions
7. Arm swing may provide a clue to foot or ankle
problems.
a. True
b. False
8. Excessive prononation has been implicated as
cause of
1. running knee injuries.
2. low back pain.
3. Morton's neuroma.
4. shin splints.

a. 1,2,3
b. 1,3
cj 2 ' 4 ,
i SQ 4
e> 1 '4 d' 4

9. According to Subotnick, the most common
cause of excessively pronated feet is
a. leg length discrepancy,
b. forefoot varus.
c. ankle equinus.
d. developmental short hamstrings.
10. The intrinsic muscles of the foot can be
strengthened by
a. picking up marbles with the toes,
b. towel exercises,
c. both a and b above
d.none of the above
11. Contraindications to the use of orthotic devices
for the treatment of excessive pronation inelude
1. asymptomatic compensation.
2. genu recurvatum.
3. knee damage due to trauma.
4. limited subtalar joint motion.

a. 1,2,3
b. 1,3
c. 2,4
d> ^ q Y
e. 1,40,4

12. Which of the following statements is/are true
regarding the proper type of shoe for treating
excessive pronation?
a. A firm heel counter is important,
b. A stabilization bar may be helpful,
c. Air cushioning soles are important,
d.a and b above
e. all of the above
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636,000 Injuries Annually in
High School Football
John Powell, PhD, ATC
A nationwide study reporting more than 600,000 high
school football injuries in 1986 has spurred a call for a
health care plan to cover every interscholastic athletic
program in the nation.
The first nationwide survey of high school sports
injuries since 1976 found that 37 percent of the nation's
one million prep football players were sidelined by
injury at least one time last year. The National High
School Injury Registry (NHSIR) also revealed that
injuries occur in practice nearly twice as often as during
a game.
The report was compiled by the National Athletic
Trainers' Association (NATA) of Greenville, North
Carolina.
Based on projections from a sample of 6,544 varsity
and junior varsity football players, the injury toll in
1986 was 636,279. Football players comprise 18 percent
of 5.6 million interscholastic sports participants in the
U.S., NATA officials said, but sustain the majority of
sports injuries.
"This survey is the first truly in-depth study of high
school sports injuries ever conducted," said Otho Davis,
Executive Director of NATA. "The results clearly
demonstrate a need for instituting a verifiable health
care plan in every athletic program in the country."
The study measured the rate and severity of footballrelated injuries at 105 high schools. It was designed to
help identify areas of risk and support research to reduce
the impact of injury in prep sports. Schools varied
widely in terms of size of enrollment, with all regions of
the U.S. represented. Certified athletic trainers, para
medical professionals primarily responsible for the
management and prevention of sports injuries at the
targeted schools, recorded the data used in the survey.
According to study results, the majority of footballrelated injuries were not serious. Seventy-five percent of
all injuries required seven days or less to heal. Sixteen
percent took two to three weeks before players were
permitted to resume participation. Nine percent were
major injuries that precluded participation for three
weeks or more.
Survey results reflect injury frequencies under the
Dr. Powell is Director of Sports Medicine Education at San
Diego State University, San Diego, California 92182-0180. He is
Director of the National High School Injury Registry, super
vises the National Football League Injury Surveillance pro
gram, and is Chairman of the NATA's Research and Injury
Committee.

most favorable conditions, where a certified athletic
trainer was available to players during all practices and
games. Fewer than 10 percent of the nation's 15,566 high
schools with football programs have certified athletic
trainers.
Medical records for more than 9,600 football games
and-practices were used to complete the study. They
revealed that 49 percent of the injuries were sprains and
strains, and that 29 percent were contusions and
lacerations.
The typical varsity football team last fall had 48
players, 39 of whom participated on game day. During
the 16-week season between August and November, an
average of 41 time-loss injuries occurred at each school.
Of those, one athlete per team required hospitalization
within 18 hours, and an average of one player per team
required surgery to repair an injury.

Where It Hurts
A breakdown of 4,292 time-loss injuries reported
in the NHSIR study and projections of U.S. totals
follow:
Number of
injuries
reported
Location
in study

Projected total
of high school
Percentage football
of total
injuries in U.S.

769

hip/thigh

(17.9%)

114,002

714

ankle/foot

(16.6%)

105,849

625

forearm/wrist/
hand
(14.6%)

92,655

625

knee

(14.6%)

92,655

431

trunk

(10.0%)

63,895

414

shoulder/arm ( 9.7%)

61,375

384

head/neck/
spine

56,927

122
208
4,290

( 9.0%)

face/scalp

( 2.8%)

18,086

other
time-loss
injuries

( 4.8%)

30,835

100%
636,279
Note:
57 percent of first-time injuries were sustained by
offensive players.
43 percent of first-time injuries were sustained by
defensive players.

Volume 22 Number 1 — Spring 1987 • Athletic Training

19

Severity of High School Football Injuries
A breakdown of the 4,292 sports-related injuries
reported
by the National High School Injury Registry
f \\

/

/
/
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Number of Percent
Injuries
of total

Severity

Projected total
of U.S. Population

3,217

(74.9%)

minor injuries that
required seven days
or less to heal
before play
was resumed

476,913

708

(16.5%)

moderate injuries
that precluded
football participation
for eight to 21 days

104,959

367

(8.6%)

4,292

major injuries that
precluded football
participation for
more than 21 days

(100%)

54,407

636,279

Surgical repairs: There were 97 football-related injuries (2.26
percent of total) that resulted in surgery. That projects to 14,380
football-related surgeries in 1986, or about one surgery per

, f.

, . .

, t

Minor Injuries that
required seven days or
less before play was resumed
Survey total: 3,217
Percent of total: 74.9%
Projected total for U.S.: 476,913

Those that required
eight to 21 days
before play was resumed

Those that precluded
football participation
for more than 21 days

Survey total: 708
Percent of total: 16.5%
Projected total for U.S.: 104,959

Survey total: 367
Percent of total: 8.6%
Projected total for U.S.: 54,407

team. Sixty-seven of the 97 surgeries (69 percent) were knee
related, which projects to 9,933 knee surgeries among high
school football players in the U.S. in 1986.

Types of Injuries Sustained in High School Football
Percent
28.8%
28.2%
21.3%
6.6%
5.7%
5.1%
2.9%
1.4%

Description
Injury
classification
General trauma contusions and
lacerations
ligamentous joint
Sprains
injuries
musculo-tendonis
Strains
injuries
Fractures
concussions and
Neurotrauma
nerve disorders
General illness Flu, infections,
etc., attributable to
football
Musculo-skeletal Inflammation,
calcification, etc.
Thermotrauma Blisters,
dehydration

General Trauma
(contusions and
lacerations)

2.9% Musculo-skeletal
(inflammation,
calcification, etc.)

1.4% Thermotrauma

Fractures

Neurotrauma
(concussions,
nerve disorders)

Strains (musculo-tendinou
injuries)

5.1% General Illness
(flu, infections, etc.
attributable football
participation)

100%

ANNOUNCING
A 20-minute film that illustrates
the value of certified athletic
trainers in organized sports pro
grams, especially in America's
high schools, is now available to
NATA members. The film is
available on VMS or 3/4-inch
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videotape only. Cost is $30 per
videotape,
To order, or for further informa
tion, please call NATA headquarters in Greenville, N.C. at
1-800-334-NATA.

FACT SHEET
I. U.S. Population of High School Football Players
• There are 15,566 football programs in U.S. High
schools (1).
• There are 1,048,100 athletes participating on "11man" high school football programs, or an average of
67 varsity and junior varsity football participants per
school (2).
• There are 747,200 varsity football players in U.S.
high schools, based on average number of players per
team (48) recorded in the National High School
Injury Reporting (NHSIR) system, and 300,900 junior
varsity players.
II. About the National High School Injury Registry
• Funding for the NHSIR system was approved by the
National Athletic Trainers' Association (NATA) in
June, 1985 (3) to measure the rate and severity of
"time-loss injuries"'in high school football. "By more
clearly identifying the problem," NATA officials say,
"we can help enhance the safety and well-being of
interscholastic athletes."
Definition: Time-loss injuries are defined in the NHSIR
system as those that require the player to
suspend activity for at least the remainder
of the day the injury occurred, or the day
after onset of injury.
• The NHSIR system is the first nationwide study of
high school sports since 1976, when the Department
of Health, Education and Welfare tabulated results
from a one-page "instant recall" survey. NATA
officials describe the NHSIR survey as "the first truly
in-depth nationwide study of high school injuries
ever conducted."
• NATA-certified athletic trainers at 105 high schools
monitored 6,544 high school football players in 1986
to complete the NHSIR study. Survey results from an
additional 25 high schools were discarded by the
research team at San Diego State University, headed
by Dr. John Powell (Ph.D), due to insufficient
information.
• There were 5,040 varsity players (an average of 48 per
school) and 1,504 junior varsity players monitored in
the survey.
III. High School Football Injuries in 1986
• A total of 636,279 time-loss injuries occurred among a
population of 1,048,100 high school football partici
pants in 1986, based on projections of NHSIR system
results.
• Of the 6,544 players who were monitored in the study,
2,437 (37 percent) were injured at least one time.
• There was an average of 41 football-related time-loss
injuries per high school in 1986.
• Each school had an average of 2.71 time-loss injuries
per week during the 16-week season in 1986.
• There were no catastrophic (paralyzing) or fatal
injuries directly related to football among the 6,544
players monitored in the 1986 study. However, an
average of 34 catastrophic injuries or fatalities
directly related to interscholastic sports have occurred
annually since 1982 (4).

IV. Comparing Practice Injuries to Game Injuries
• 62 percent of all injuries were sustained during
practice, the study showed. Only 38 percent were
suffered in games.
— 53 percent of major injuries (out of action for three
weeks or more) were sustained in practice.
— 43 percent of injuries that required surgery occurred
in practice (42 of 97).
— 10.6 percent of all injuries reported were classified
as "re-injuries" (to a previously injured body part).
Of those, four percent were attributed directly to
first-time injuries that occurred in the same season.
V. The Rate of Injury According to Position
• Offensive linemen sustained 20 percent of all reported
injuries in the study, and defensive linemen accounted
for 19 percent. This is attributed to the fact that there
are more linemen on the field at any one time than
players in other positions.
A more accurate reflection of the rate of injury by
position can be determined, however, by calculating
the rate of injury for each individual player at his
position (see table below). Also included in the table is
the rate of significant injuries that precluded football
participation for more than seven days:

Game-related Injuries
Position
Running back

Injuries per Injuries over 7 days
100 games
per 100 games
9.3

2.7
1.9

Quarterback

6.9

Linebacker

5.1

1.4

Defensive Lineman

4.7

1.6

Tight End

4.2

1.3

Defensive Back

3.4

1.1

Offensive Lineman

3.3

0.8

Wide Receiver

2.9

0.6

VI. Most Common Cause of Injuries
• 43.9 percent of all reported injuries occurred upon
"direct impact", which accounted for three times
more injuries than any other cause.
• 12.7 percent of all injuries resulted from stretched
muscles.
• 11.2 percent were torsion-related injuries.
• 9.1 percent resulted from indirect force.
• 3.9 percent were attributed to overuse.
VII. How Experience Affects Risk of Injury
• Years of high school football experience had little
bearing on an athlete's frequency of injury:
— Players with one full year of experience accounted
for 28 percent of all reported injuries.
— Players with two full years of experience accounted
for 31 percent of all reported injuries.
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— Players with three full years of experience ac
counted for 32 percent of all reported injuries.
VIII. Additional Facts and Figures
• The average high school football player in the U.S. is
5' 10" tall and weighs 170 pounds.
• Twenty percent of all injuries reported occurred
among players participating in a "home" game; only
18 percent among players at an "away" game.
• Fourteen of the injured players weighed under 100
pounds; 14 weighed more than 280 pounds.
• Fifteen injured players were under five-feet tall.
• Sixty-one percent of all injuries occurred during the
regular season; 37 percent in the pre-season.
• Thirty-eight percent of the injuries were sustained by
players in grade 1 2; 33 percent by those in grade 1 1 ; 23
percent in grade 10 and six percent in grade nine.
• No conclusions can be drawn from this study with
regard to natural turf versus artificial turf, since the
number of artificial surfaces in high school sports is
minimal. But for the record, 95.8 percent of the
injuries occurred on natural turf.
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(1) The National Federation of State High School Associations
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programs among its members in its 1986-87 handbook
(page 76). We arrived at a total of 15,566 football programs
in the U.S. by adding 12.36 percent to 13,854 (15,566 minus
11 percent equals 13,854).
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schools. The NFSHSA lists a total of 932,808 football
participants on "eleven-man" teams at their member
schools. We arrived at a total of 1,048,103 high school
football participants in the U.S. by adding 12.36 percent to
932,808 (1,048,103 minus 11 percent equals 932,*
(3)

Certified athletic trainers at 105 high schools across the
U.S. maintained medical records that were provided to
John Powell, Ph.D., (left) director of the National High
School Injury Registry, and to project coordinator
William H. Edwards, Ph.D. and Theresa E. Siordian at
San Diego State University. Graduate students Michael
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to examine the risks of injury in high school football.
(4)
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The Validity and Reliability of the Cramer
Skyndex Caliper in the Estimation of
Percent Body Fat
Karen A. Zando, MS, ATC
Robert J. Robertson, PhD
The purpose of this experiment was to compare the validity and reliability ofskinfold measurements between
the Cramer Skyndex Caliper and the Lange Caliper for young male and female varsity and recreational
athletes. Skyndex measurements were compared to those obtained from a Lange Skinfold Caliper. Twenty
males and twenty females (18-22 years) were used as subjects. Within each sex classification, 10 subjects were
recruited from varsity sport teams. These included volleyball, gymnastics, swimming, diving and wrestling.
Ten subjects were recruited from personal fitness classes at the University of Pittsburgh. Skinfold measurements
were made by one experienced investigator and were repeated within 48 hours of the original evaluation.
Skinfold thicknesses were measured on the right side of the body at the same anatomical sites with both calipers.
Measurements in males were made at the inferior tip of the scapula and anterior thigh. Measurements in females
were obtained at the crest of the ilium and in the mid-dorsal aspect of the arm.
A Pearson Product Moment Correlation yielded a very high correlation between the two calipers for female
(.981) and male (.980) subjects irrespective of athletic grouping. However, a dependent t-test indicated that the
predicted per cent body fat measures were slightly but significantly (p <. 01) lower for the Skyndex as compared to
the Lange caliper. This conclusion held for both the male and female groups. When specific athletic subgroups
were examined, high correlations between the two calipers were again observed. A test-retest correlation
indicated that both the Cramer Skyndex Caliper (r = .998) and the Lange Caliper (r = .979) were reliable in
estimating percent body fat over repeated trials.
The results indicated that the Cramer Skyndex Caliper is a valid procedure to assess body composition. This
conclusion was based on a very high overall correlation (r = .996) between the Skyndex and Lange Caliper
measurements. However, because the body fat predictions were slightly but significantly lower for the Skyndex
than Lange Calipers, the two instruments should not be used interchangeably.
The estimation of body fat by means of skinfold
procedures is of interest to both the fields of medicine
and athletic training. It has been shown that high level
performances in certain athletic events can be enhanced
by particular morphological traits (27). As an example,
body fat estimations have been used to determine the
minimum weight class at which wrestlers and other
weight classified athletes can safely and effectively
participate (18).
Ideal body weight has typically been determined
through reference to standard height-weight charts.
However, the concept underlying this method has been
shown to be intrinsically "unsound" (14). Standard
height-weight tables often classify an extreme meso
morphic individual as fat or even obese (14). This occurs
because muscle tissue has a higher density than fat.
Therefore, the body weight of the muscular individual
exceeds the weight chart limits even though the actual
percent of total body weight that is fat is comparatively
low. An alternative procedure is to divide total body
weight into lean and fat compartments.
Ms. Zando completed her graduate work in Exercise Physi
ology at the University of Pittsburgh and is currently an
athletic trainer and clinical instructor at that institution.
Dr. Robertson is a member of the Graduate Faculty and
heads the Exercise Physiology Department at the University
of Pittsburgh.

There are numerous methods to calculate the portion
of the total body weight that is composed of fat (14).
Several of the most commonly used methods are under
water densiometry, electrical impedance and skinfold
procedures. Of these alternative methods, skinfold
measurements are the simplest and have the best
correlation with body density as determined by hydro
static procedures (5, 20, 23, 26, 28). The estimation of
body density by skinfold thickness is most commonly
undertaken with a Lange Skinfold Caliper (4,6,8,11,16,
25, 26, 27). The accuracy of skinfold measurements
using this instrument has been validated against hydro
static weighing. A correlation of r = .90 has been found
between skinfold measurements using the Lange Caliper
and underwater weighing (12, 17). Research (7, 10) has
shown that the standard error for predicting percent
body fat from skinfold measurements is only slightly
higher (+ 3.5%) than hydrostatic weighing (+ 2.5%).
Skinfold measurements are taken at various anatom
ical sites and entered into one of many formulas for the
estimation of body density and body fat. The most
commonly used formula is that of Sloan and Weir (13).
This formula uses measurements from two skinfold
thicknesses to predict body density in 18-26 year old
males and 17-25 year old females. Once body density
has been determined, percent body fat may be estimated.
The equation most commonly used to estimate percent
body fat from body density is that proposed by Siri (8).
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These computations can be done with the aid of a
computer, by hand or by the Sloan-Weir nomograms.
These methods tend to be time consuming. As such, they
do not allow for immediate feedback regarding changes
in body fat when assessing individual progress on a
serial basis.
Recently, Cramer Products, Inc. introduced a comput
erized skinfold caliper, i.e., the Skyndex Caliper. Within
seconds of obtaining the appropriate measurements,
the Skyndex will calculate and display the percent body
fat of the subject. The method is simple and requires
very little time. However, the accuracy and reliability of
this instrument has not been substantiated. Therefore,
it was the purpose of this study to compare the validity
and reliability of percent body fat measurements be
tween the Cramer Skyndex Caliper and the Lange
Caliper. Such information would provide support for the
use of the Cramer Skyndex Caliper in providing immed
iate feedback when assessing percent body fat.

Methods
The subjects participating in this study were 40
volunteers from the University of Pittsburgh. The sub
ject sample consisted of 20 males and 20 females,
ranging in age from 18 - 22 years. Within each sex
classification, ten subjects were recruited from varsity
sports teams and 10 from personal fitness classes
offered at the University of Pittsburgh. A summary of
the subject characteristics is presented in Table 1.
Skinfold thicknesses were measured on the right side
of the body (3, 9, 11, 16, 19) using both the Cramer
Skyndex Caliper and the Lange Caliper. Jaw pressures

Table 3
Correlations between the Lange and Skyndex
Calipers for percent body fat measurements

Table 1
Subject Characteristics

Females
Varsity n=10
Recreational
n=10

Age(Years) Weight(kg)
19.9 1 1.5
19.8 + 1.5

Males
Varsity n=10
Recreational
n=10

19.4 + .97
20.7 + 1.4

Total

19.9 + 1.4

61.9 + 7.9
61.1+6.8

69.9+5.0
73.6 1 9.2
66.6 + 8.9

Height(cm)
166.9+5.9
163.8+6.3

173.2 + 7.7
175.3+6.9
169.0+8.0

Table 2
Percent Body Fat Measurements for the Lange
and Skyndex Calipers

Varsity Women
Recreational
Women
Varsity Men
Recreational
Men
All Women
All Men
All Subjects

DAY 1
DAY 2
Lange
Skyndex Lange
Skyndex
Mean SD Mean SD Mean SD Mean SD
21.1 + 3.0 * 19.9 + 2.5 21.08 + 2.9 * 19.8 + 2.4
24.5 + 3.5 * 23.2 + 3.7
9.7 + 1.6* 8.6 + 1.4

24.6 + 3.5 * 23.1 + 3.6
9.8 + 1.6* 8.6 + 1.5

12.0 + 3.5 * 10.8 + 3.4
22.3 + 4.9 * 21.0 + 3.7
10.9 + 2.9* 9.7+2.8
16.6 + 7.0 * 15.7 + 5.6

12.0 + 3.6 *
22.8 + 3.6 *
10.9+3.0*
16.6 + 7.2 *

10.8 + 3.3
21.4 + 3.4
9.7 + 2.7
15.3 1 7.1

Within each day, means connected by a symbol (*) are significantly
different (p < .01)
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of both calipers were standardized at 10 g -mm 2 of
surface area (2,12,17). The same anatomical sites were
measured with both calipers (3, 11, 15, 16). These
included:
(1) Females:
a) triceps: midway between the acromion and
olecranon processes in the mid-dorsal aspect of the
arm.
b) iliac crest: at the crest of the ilium on the midauxiliary line.
(2) Males
a) subscapula: at the tip of the inferior angle of the
scapula.
b) mid thigh: vertical fold on the anterior aspect
of the thigh midway between the superior aspect
of the patella and the anterior superior iliac spine;
i.e., subject standing with knee flexed for measure
ment.
It has been shown (17,21) that when the skinfold caliper
head is positioned 2.5 cm in any direction from the
initial measurement site, results may be altered an
average of 2-3 mm. This in turn would effect the
estimation of percent body fat. Therefore, tricep and
thigh sites were located by a cloth measuring tape. All
sites were marked to insure accurate identification of
the site to be measured in each successive trial for both
calipers. A single, experienced investigator (1,12,17,22)
performed all measurements.
The following procedures were followed for both
calipers (2, 17):
1) Skinfolds were grasped with thumb and index

DAY ONE DAY TWO OVERALL
Varsity Female
Athletes n= 10
Recreational Female
Athletes n=10
Varsity Male
Athletes n=10
Recreational Male
Athletes n=10
All Females n=20
All Males n=20
All Subjects n-40

984

.986

.985

979

.982

.980

951

.958

.955

979
981
979
996

.983
.983
.982
.982

.981
.982
.980
.996

Table 4
Test-retest reliability of the Lange and Skyndex
Calipers in measuring percent body fat
Varsity Female
Athletes
Recreational Female
Athletes
Varsity Male
Athletes
Recreational Male
Athletes
All Females
All Males
All Subjects
All values statistically significant (p < .01)

LANGE

SKYNDEX

.990

.988

.998

.993

.974

.973

1.00
.997
.982
.979

.977
.993
.980
.998

fingers.
2) The caliper was held perpendicular to the
skinfold and the grip released so that full tension
was exerted on the skinfold.
When using the Lange Caliper:
1) All values were read to the nearest .05 mm.
2) Three consecutive determinations were perform
ed at each site with results averaged. If any
measurement was not within a 1mm range, the
test was repeated.
3) The Sloan-Weir formulas were used for the
prediction of body density:
Males: 1.1043 - 0.00133 (Thigh Skinfold) 0.0013 (Subscapular Skinfold)
Females: 1.0764 - 0.00081 (Suprailiac Skinfold) 0.00088 (Triceps Skinfold)
4) The Seri formula was used to estimate percent
fat. Fat percentage = (4.95/body density) - 4.5
When using the Cramer Skyndex Caliper, three con
secutive determinations of percent body fat were per
formed with the results averaged. If any determination
was not within a 1% range, the test was repeated.
An assistant recorded each measurement and checked
proper positioning of the calipers in relation to the
testing site. The Sloan-Weir formulas were used to
calculate percent body fat (24) based on measurements
from the calipers. The Skyndex Caliper automatically
calculated and displayed the estimated percent body fat
using a microcalculator that was an integral part of the
instrument. A computer was used to calculate the
estimated percent body fat from measurements obtained
by the Lange Caliper.
Subjects maintained their normal living habits and
were retested within 48 hours of their original test using
the same measurement procedures and order.
Percent body fat estimations were then compared
between the two measurement procedures (i.e., the
Cramer Skyndex and Lange Calipers) each subject
classification (males, females, varsity athletes, recrea
tional athletes) as well as the entire subject group using
a dependent t-test. In addition, body fat measurements
were correlated between the Lange and Skyndex in
struments using a Pearson-Product Moment procedure.
Test re-test reliability of body fat measurements for
both the Lange and Skyndex Calipers, were also cal
culated with a Pearson Product Moment Correlation.

Results
The purpose of this experiment was to compare body
fat estimations determined by the Cramer Skyndex
Caliper with those determined by the Lange Caliper for
1) varsity female athletes, 2) recreational female athletes,
3) varsity male athletes, and 4) recreational male
athletes.
Mean and standard deviations of percent body fat for
each group are listed in Table 2. The Pearson Product
Moment Correlations between body fat measures for the
Lange and Skyndex Calipers were high for all groups
tested (Table 3). The overall correlation for all subjects
wasr= .996(p<.01).
Within each subject classification, the percent body
fat determined by the Lange Caliper was slightly, but
significantly, higher than that measured by the Skyndex
Caliper (n = 40, p < .01, t = 17.3). The dependent t-test
yielded the same results for each of the four sub-groups
that were tested ( n = 10, p .01, t ranged from 5.393 to
7.117).
When the Lange Caliper skinfold measurements for
trial one were correlated with the measurements ob

tained during trial two, a test-retest reliability coef
ficient of r= .979 was found (Table 4). Similarly, when
measurements obtained by the Cramer Skyndex were
correlated between trials one and two, a test-retest
reliability coefficient of r = .998 was found (Table 4).

Discussion
This study compared the validity and reliability of
percent body fat measurements between the Cramer
Skyndex Caliper and the Lange Caliper for male and
female varsity and recreational athletes. The Skyndex
measures were validated against a Lange Skinfold
Caliper. Results indicated that the Cramer Skyndex
Caliper is a valid procedure to assess body composition.
The correlations between the two calipers were very
high for all groups tested (Table 3) even though the
average percent body fat for each group ranged from
9.16% (varsity male athletes) to 22.39% (recreational
women athletes). Therefore, these results support the
use of the Skyndex procedure for a variety of subject
groups who have an average amount of body fat.
However, if the Skyndex is to be used in the early
recognition and assessment of obesity (23), additional
research is needed to determine the validity of the
skyndex procedure for subjects with extremely high
percent body fat.
Although the Skyndex measurements were highly
correlated with those from the Lange Caliper, the data
revealed a systematic difference between the two cal
ipers. The predictions of percent body fat based on the
Skyndex Caliper were slightly but significantly lower
than those of the Lange Caliper. These findings were
consistent for all sub-sets of the subject sample. These
systematic differences between calipers indicate that
the two instruments should not be used interchangeably
within a given experiment or clinical evaluation.
Based on the experience in the present study, the
Cramer Skyndex Caliper provides immediate and accur
ate feedback regarding the percent of the total body
weight that is fat. This can be done without the limi
tations of space, time, and money. Because the Skyndex
Caliper is portable, it does not require that the assess
ments be conducted in specially prepared tanks or that
residual volume be determined as is the case with
underwater weighing. The total time involved in taking
the skinfold measurements is negligible. Excluding the
initial price of the instrument, the cost of the procedure
is minimal.
Both the Lange Caliper and Cramer Skyndex Caliper
were shown to be reliable instruments in determining
percent body fat over repeated trials. The data indicated
the Cramer Skyndex Caliper (r = .998) and the Lange
Caliper (r = .979) yielded highly reliable measures of
percent body fat over test-retest conditions. As such,
when a single, experienced investigator is assessing
percent body fat on a serial basis, the Cramer Skyndex
Caliper may be used without questions as to the instru
ment's reliability.

Conclusion
In conclusion, the Cramer Skyndex Caliper should be
considerd a valid and reliable procedure to assess
percent body fat in young physically active, non-obese
males and females. However, because the Skyndex
measures were consistently lower than Lange Caliper,
the two instruments should not be interchanged.

Continued on page 79
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The Effects of Varying Doses of
Orally Ingested Bee Pollen Extract
Upon Selected Performance Variables
Michael Lee Woodhouse, CCT, ATC, MS
Melvin Williams, PhD
Charles Jackson, DPE
The purpose of the present investigation was to determine the effects of varying doses of orally ingested bee
pollen extract upon 1) treadmill run time to exhaustion and 2) initial ratings of perceived exertion (RPE). Subjects
consisted of five male highly trained athletes with an age range of 21-35 years. The bee pollen was given in three
dosages (0, 1350 mg, and 2700 mg). Three test periods on the treadmill consisted of six runs to exhaustion with a
ten minute rest interval between runs. The RPE was obtained after 30 seconds of each run. The investigation was
a repeated measures double blind placebo design. The administration of the three bee pollen dosages was
counterbalanced to minimize any possible training effect. The resultant data were subjected to an analysis of
variance with repeated measures. No statistically significant effect of various dosages of orally ingested bee
pollen extract existed for exercise time to exhaustion or the initial RPE at the .05 level of significance. Significant
F ratios did exist between trials. This fatiguing effect upon repeated (recovery) performances for time to
exhaustion and the initial RPE was repeated. Key Words: Bee Pollen, Borg Scale, Ergogenic Acids, Ratings of
Perceived Exertion (RPE).
Bee pollen, a nutrient supplement containing a
collection of minerals, vitamins and proteins that are
said to be essential to physical athletic performance, has
been advertised as a beneficial ergogenic aid to athletes.
In fact, one manufacturer (Bee Pollen From England) of
bee pollen specifically stated that their pollen tablet has
been "deliberately specified and is in direct proportion to
the possible daily diet deficiency requirement," suggest
ing that bee pollen supplementation will fill the void of
inadequate quantities of vitamins, minerals and proteins
often found in an athlete's diet. Of further interest, bee
pollen has been approved by the Board of Medicine's
Committee of Ministry of Health in England, the Swiss
Federal Health Department, the Dutch Health Depart
ment, the Republique Francaise Ministere de L'Agri
culture and the Food and Drug Administration in the
U.S.A.
Claims have been made that assays of bee pollen
reveal it to be a remarkably complete substance contain
ing essential vitamins, minerals and proteins (1).
Reports of the chemical composition and nutritional
values of pollen extracts have been reported as early as
1944 (9). However, current advertisements by manu
facturers marketing bee pollen appear unclear relative
to the precise chemical composition of dry bee pollen per
given weight.
Claims and observations made by the media, com
mercial organizations, and some world class athletes
Mr. Woodhouse is Assistant Professor and Director of the
Human Performance Laboratory at Norfolk State University,
Norfolk, Virginia.
Dr. Williams is Director of the Human Performance Labora
tory at Old Dominion University, Norfolk, Virginia.
Dr. Jackson is with the Division of Health, Physical
Education, Recreation and Athletics at Old Dominion Uni
versity.
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(e.g., Lasse Viren, Abeba Bikila, Charles Foster, and
Steve Riddick) note improvement in performances and
performance recovery (1). Additional claims suggest bee
pollen as good energy food, thus reducing recovery time
and increasing performance not only in aerobic activity,
but anaerobic events as well. Furthermore, proponents
of bee pollen insist the substance to have a unique
chemical composition that relieves medical disorders
through balanced nutrition.
Previous reports have shown a beneficial effect of bee
pollen on physical performance in human subjects, but
the research appears to have been rather uncontrolled
(4,5). Several controlled investigations, however, have
noted no significant benefit to physical performance
(2,3,6,7,8).
Of the research which has been conducted there
appear to be no controlled studies utilizing a repeated
measures, double blind placebo design with varying
doses of pollen. Consequently, bee pollen remains a
perplexing substance that enjoys a somewhat myth
ical/magical reputation. The supporters of bee pollen
insist that it lessens recovery time, thus increasing
performance in routine workouts, and leads to overall
increased competitive capabilities. Others remain skep
tical of these reported heuristic claims, and suggest the
quoted benefits may be due to placebo effects. Therefore,
the purpose of this investigation was to determine the
effects of varying doses of orally ingested bee pollen
upon 1) treadmill run time to exhaustion in repeated
exercise bouts and 2) initial ratings of perceived exertion
(RPE) in highly trained male runners.

METHOD
Subjects
Five highly trained male distance runners volunteered
to serve as subjects for the three week investigation.

Each completed an informed consent form for approval
to participate in the study. Also, each subject received a
physical examination prior to any physical performance
testing, in order to determine any contraindications to
the designed exercise methodology. Descriptive data of
the subjects' heights, weights, ages, and best perfor
mances in the 5 and 10 kilometer races are described in
Table 1.
Independent Variables
Varying doses of pollen and placebo (0,3,6 pods) with
total weights of 0, 1350 mg, and 2700 mg respectively
were formulated into three standard hard non-trans
parent gelatin capsules. Subjects for the investigation
ingested the three capsules daily over three consecutive
seven day periods. The pollen and placebo were counter
balanced into three treatment groups designed and
coded by a licensed pharmacist. The investigation was
of a repeated measures double blind placebo design.
Placebo for this study was lactose dyed to stimulate
pollen's color and weight.

Table 3
Analysis of Variance for Initial Rating
of Perceived Exertion
DF

Source

2
Between treatment groups
5
Trials
Treatment/trial interaction 10

MS

F

1.73
1.54
0.09

1.71
6.87@
0.42

@ = p. .05

Table 4
Mean Values and Standard Deviations For
Ratings of Perceived Exertion*

Table 1
Descriptive Data of Subjects
Subjects Height/in Weight/lbs Age
26
140
71.75
1
25
150
73.00
2
35
145
70.00
3
21
132
67.00
4
30
130
68.00
5

5-K*
14.06
15.57
15.40
16.30
15.09

10-K*
28.49
32.57
32.11
33.50
31.19

X/SD
Trials Treatment Placebo
T-l
T-2
T-3
T-4

*Best times in minutes and seconds.

T-5

Table 2

T-6

Mean Values and Standard Deviations For
Ratings of Perceived Exertion

Total X

X/SD
Trials Treatment Placebo
T-l
T-2
T-3
T-4
T-5
T-6
Total X

10.6
(1.51)
11.2
(1.64)
11.2
(1.78)
11.2
(1.78)
11.8
(2.28)
11.8
(2.04)
11.3
(1.83)

X/SD
1350 mg

X/SD
2700 mg

11.2
(1.48)
11.6
(1.67)
11.8
(1.78)
12.0
(2.00)
12.0
(2.00)
12.0
(2.00)
11.7
(1.82)

10.8
(1.78)
11.8
(1.64)
11.6
(1.67)
11.4
(1.67)
11.8
(1.64)
11.8
(1.64)
11.5
(1.67)

358.28
(280.66)
278.42
(137.91)
277.06
(129.69)
270.10
(144.97)
235.76
(155.92)
242.64
(153.67)
277.00
(167.1)

X/SD
1350 mg

X/SD
2700 mg

351.46
(238.03)
271.86
(109.55)
264.74
(116.28)
270.08
(119.50)
250.36
(115.15)
261.24
(110.81)
278.29
(134.8)

347.56
(117.93)
298.72
(99.13)
298.58
(104.10)
270.08
(110.86)
277.82
(95.68)
262.24
(117.55)
292.50
(107.5)

*Times expressed in seconds.

Table 5
Analysis of Variance for Total Treadmill
Run Time to Exhaustion
Source

DF

2
Between treatment groups
5
Trials
Treatment/trial interaction 10

MS
2231.75
10123.67
650.47

F
0.26
2.80@
0.46

@ = p. .05
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Dependent Variables
The two dependent variables were total exercise time
to exhaustion and the initial rating of perceived exertion
(RPE) over six treadmill runs to exhaustion. Upon
conclusion of each seven day ingestion period each
subject underwent six treadmill runs to exhaustion. The
treadmill run consisted of a workload of 7 mph upon a 15
percent uphill grade. Measurement of total exercise time
to exhaustion began when each subject released both
hands from the treadmill bars upon mounting the motor
driven treadmill belt and ended when one or both hands
grasped the same bar at exhaustion. Repeated (recovery)
performances were structured by use of a ten minute rest
interval between each of the six treadmill runs to
exhaustion.
For the RPE, a Borg Scale of general perceived
exertion with numerical values of 1 through 20 was
placed directly in front of the treadmill for each subject
to read while running. The initial RPE was recorded
individually after the first 30 seconds of each treadmill
run to exhaustion.

conducted investigations with acceptable methodology
(6,7). Points of double blind placebo and statistical
design are accurately described with appropriate scienti
fic guidelines. These controlled investigations failed to
uncover any advantage in ingesting pollen or protein
supplements for improvement or maintenance of Na, K,
HCT, HGB, or physical performance. Maughan et al. (2)
studied the effects of pollen supplementation on adoles
cent swimmers. Again, results indicated that no positive
benefit was obtained from the ingestion of pollen on
physical performance variables. However, none of these
investigations were designed to measure recovery time
on repeated performances nor do they test varying doses
of pollen upon performance, performance recovery time
and RPE. In fact, the testing of advertising claims
currently reported by bee pollen manufacturers (i.e.,
improved recovery time, increased repeated performance
capabilities) was of principle concern within the design
of the present investigation and was not addressed in
earlier controlled bee pollen studies.

RESULTS

In summary, within the limitations of the present
investigation, results indicate no statistically significant
effect of various bee pollen extract dosages upon
endurance capacity in a repeated performance task or
upon subjective RPE.

Data collected within this investigation was subjected
to an analysis of variance (ANOVA) including repeated
measures. All statistical workup was performed at the
Old Dominion University Computer Center, with BioMedical Data Processing (BMDP) being the means for
analysis.

Ratings of Perceived Exertion
The mean values and standard deviations for the RPE
are represented in Table 2. The ANOVA (Table 3)
revealed no statistical differences between treatments.
However, increases in the RPE were evident across the
trials and significance did exist between trials of
subsequent performances indicating a fatigue effect for
repeated (recovery) performances during each testing
session.
Total Exercise Time To Exhaustion
Mean values and standard deviations for total tread
mill run time to exhaustion are represented in Table 4.
The ANOVA (Table 5) revealed no statistical differences
between treatments or interaction between trials and
treatments. However, decreased performance times to
exhaustion were evident across the trials and signifi
cance did exist for total exercise time to exhaustion
between trials for subsequent performances indicating a
fatigue effect for repeated (recovery) performances
during each testing session.

CONCLUSION
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DISCUSSION
Results from previously conducted investigations of
bee pollen with human subjects are controversial. Upon
analysis of those investigations demonstrating bene
ficial effects one initially begins to note some dis
crepancy in detail, design and methodology (4,5). In
particular, the often reported two year study conducted
by Korchemy with athletes at Pratt Institute failed to
utilize a repeated measure, double blind placebo design.
In addition, this and other such works fail to cite any
particular statistical design or levels of significance nor
do they recognize increases in physical performance
capacity that possibly could have been due to an overall
training or learning effect from participation in the
study itself (4,5).
Conversely, Steben and Boudreaux and Steben et al.
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Clinical Usage and
Application of Instrumented Cruciate
Ligament Assessment
Carol L Weesner, BS
Marjorie J. Albohm, MS, ATC
Merrill A. Ritter, MD
Accurate diagnosis of knee ligament injuries is frequently very difficult. It is often a very subjective evaluation
based on the skill and experience of the examiner. An objective method of measuring the laxity of the anterior
and posterior cruciate ligaments has been developed. This method utilizes MEDmetric's Knee Ligament
Arthrometer, model KT-1000 and KT-2000. The arthrometer quantifies the amount of anterior and posterior
tibial displacement with respect to the femur at a known force. It is beneficial for diagnosis of knee injuries,
assessment of anterior/posterior cruciate ligament stability during rehabilitation, and assessment of ligament
laxity in non-injured knees in various sport populations for research purposes. The instrument is portable,
relatively easy to utilize, and contributes greatly to the accuracy of knee evaluation.
MEDmetrics Knee Arthrometers, models KT-1000 and
KT-2000, enable an athletic trainer, physician, or other
medical professional to measure the laxity of the anterior
and posterior cruciate ligaments with great consistency
(2). The arthrometer quantifies the amount of anterior
and posterior tibial displacement with respect to the
femur at a known force and is beneficial for diagnosis of
knee injuries, assessment of anterior-posterior cruciate
ligament stability during the rehabilitation progress,
and documentation in research.

Methodology
The arthrometer is portable and attaches anteriorly
to the lower leg (Figure 1). There are two distinct areas
on the instrument that sense motion of the knee joint.
One area sets on the patella so that the patella is
stabilized within the femoral trochlea, and the other
motion-sensing area rests on the tibial tubercle. The
examiner exerts a monitored amount offeree by pulling
or depressing a handle located distal to the joint line.
The instrument quantifies the relative motion between
the two motion-sensing areas in millimeters, thereby
indicating the amount of anterior and posterior tibial
displacement with respect to the femur. The amount of
force applied through the handle is indicated by the
arthrometer. The KT-1000 determines displacement at
15 Ibs. and 20 Ibs. offeree whereas the KT-2000 indicates
displacement at a wider range of the applied force. A
platform placed under the thighs stabilizes the legs,
insuring a constant degree of flexion throughout the
testing. The feet rest against a foot support so that
symmetrical tibial rotation is maintained.
Ms. Weesner is a medical student at Indiana University
School of Medicine, Indianapolis, Indiana. Her primary medical
interest is sports medicine.
Ms. Albohm is the Assistant Director of the International
Institute of Sports Science and Medicine and is a faculty
member in the Indiana University School of Medicine.
Dr. Ritter is an orthpaedic surgeon and Professor of Ortho
paedics in the Indiana University School of Medicine.

Results
Studies by Daniel et al., (2, 3) demonstrated that the
Knee Arthrometer quantifies the increase in anterior
knee laxity resulting from anterior cruciate ligament
disruption. The instrumented Lachman test at 25° of
flexion is an easy diagnostic test for ACL instability
(Figures 1, 2). Since the optimum angle for determining
an ACL deficit lies in the range of 20°- 35° of flexion (4),
testing at 25° + 5° will permit some small error in angle
measurement without exceeding the optimal diagnostic
range. The instrument measurement of PCL instability
is performed at 70° (Figure 3). At this angle, normal
knees demonstrate neither anterior nor posterior dis
placement (4). For these passive drawer tests, the
examiner exerts force by pulling or depressing the
instrument handle (Figures 4, 5).
One may choose to perform active anterior drawer
tests with the arthrometer instead of the passive drawer
tests just described. At 25° and 70°, active quadriceps
contraction is used to demonstrate ligament laxity
instead of force applied by an examiner (Figure 6).
Interpretation of results from the passive and active
arthrometer tests are similar. The laxity of normal
knees is compared, and differences are used to help
access the type and severity of injuries. The complete
protocol has been described by Malcom et al. (4).

Discussion
The arthrometer testing protocol provides a number
of advantages over the manual Lachman test. The
arthrometer's objective measurements obtained at a
known force eliminate much of the variability found
among those manually testing laxity (Figure 7), i.e., the
amount of force applied manually is not known and is
certainly not uniform among examiners. What seems
loose to one manual examiner may not be considered
loose by another, especially if the two examiners were
applying different forces.
With the arthrometer, a symmetrical and constant
Volume 22 Number 1 — Spring 1987 • Athletic Training 29

Figure 1. KT-1000 positioned on leg.

Figure 2. 25° - 30° Flexion.

Figure 3. 70° measurement for PCL instability.

Figure 4. Test for ACL instability at 25° - 30 C
flexion.

Figure 5. Test for PCL instability at 70°.

Figure 6. Active anterior drawer test.

degree of knee flexion and tibial rotation may be insured
through proper positioning of the thigh platform and
the foot support (Figure 8). Knee flexion and leg rotation
may not be constant throughout manual testing or
symmetrical during side-to-side comparisons. In addi
tion to stabilizing the legs, the thigh support and foot
rest provide a significant amount of support. Compared
to stabilization during the manual Lachman, these
support measures contribute to a greater patient relax
ation and decreased muscle guarding. This may permit
greater testing accuracy than could be obtained without
instrumentation. Manually testing ACL laxity in heavy

or extremely muscular athletes may be difficult, parti
cularly if the examiner's hands are small (Figures 9,10).
However, hand size is not a limiting factor when using
the arthrometer because force is exerted through the
instrument's handle and the examiner does not grasp the
entire joint itself (Figure 11).
The knee ligament arthrometer can also be used in the
operating room to test the stability of the knee following
ligament reconstruction with the patient under anes
thesia. Measurements may be made preoperatively and
at the completion of intra-surgical repair, before closure
of the wound. These values may then be correlated with
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Figure 7. KT-1000 objective measurements.

Figure 8. Positioning of thighs and feet.

Figure 9. Manual Lachman test.

Figure 10. Manual drawer test.

those developed postoperatively.
Because MEDmetric's measurements are quantitive
and reproducible, the KT-1000 or KT-2000 may be used
to monitor rehabilitation progress following injuries.
The arthrometer also plays a role in the prevention of
injuries. Testing knee ligament laxity of entire teams
prior to the start of the season may identify those
athletes at higher risk for knee injuries. The early
detection of increased laxity enables the athletic trainer or
physician to institute specific strength and conditioning
programs for those athletes. These programs may be a
factor in preventing serious injuries during the season.
Records of the arthrometer's measurements may
be extremely important when athletes switch athletic
programs or sustain knee injuries. As athletes enter
collegiate athletic programs from high school, transfer
to other institutions, or proceed to professional competi
tion, their medical care will probably be provided by a
number of medical personnel in several different loca
tions. If injuries should occur, MEDmetric's objective
measurements of the ACL ligament prior to the injuries,
at the time of injuries, and during rehabilitation could
be well documented. This information may be quite
valuable to those providing present or future medical
coverage and those who need objective, reproducible
data for research purposes. The arthrometer has been
utilized in the evaluation of patients with acute ACL
disruption (3); to determine the relationship between
aging, gender, pregnancy and joint laxity (1); and in the
study of ligament laxity differences between
female and male athletes competing in several sports
(5).

Figure 11. Use of KT-1000, - hand size variability
is not a factor.
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The Utilization of Functional
Progressions in the
Rehabilitation of Injured Wrestlers
Sam Kegerreis, MS, RPT, ATC
Terry Wetherald, MS
Functional progressions are commonly utilized to compliment the rehabilitation of athletes as they prepare to
return to competition. The majority of functional progressions established to date, however, deal with runningoriented activities. This paper reviews the concept and benefits of functional progressions and provides a specific
functional progression to be utilized for wrestlers recovering from lower-extremity injuries. Loaded and nonloaded tasks are utilized to gradually accommodate the injured wrestler to the stresses of his sport.
"Athletic injuries are those produced by circumstances
inherent in respective athletic performance. They are,
therefore, characterized by exposure to recurrent identi
cal trauma and strain, making reinjury likely" (4). The
S.A.I.D. Principle (Specific Adaptation to Imposed
Demands) infers that, when rehabilitating an athlete to
return to competition the rehabilitation effect must
reflect stresses inherent to that athlete's arena (6).
Functional progressions are designed to compliment
traditional rehabilitation regimens with respect to the
aforementioned concerns. Functional progressions have
been defined as "ordered sequences of activities enabling
the acquisition or reacquisition of skills required for the
safe, effective performance of athletic endeavors" (3).
Athletic trainers commonly utilize functional testing as
an indication of an athlete's ability to return to competi
tion. A vast majority of the functional progressions
described in the literature, however, are directed at
running-oriented athletic activities (2,3,7). The function
al progression successfully utilized to rehabilitate the
knee of a basketball or football player, therefore, may be
inadequate to meet the needs of an injured wrestler. It is
the purpose of this article to review the benefits and
components of a functional progression which might be
utilized in augmenting the rehabilitation effort of a
wrestler who has sustained a second-degree medial
collateral ligament sprain to his knee.

Musculoskeletal Assessment and Benefits
Clinically oriented rehabilitation typically includes
the classical parameters of range-of-motion, muscular
endurance, and muscular strength. Isokinetic units
currently provide the opportunity to exercise at speeds
approaching 600°/second. Numerous proprioceptive
units also address the problem of kinesthetic sense.
Despite such clinical advances, it is difficult, if not
undesirable, to attempt to predict a wrestler's ability to
return to competitive wrestling without preliminary mat
Mr. Kegerreis is Assistant Professor of Physical Therapy at
the University of Indianapolis and Clinical Consultant to the
Methodist Sports Medicine Center, Indianapolis, Indiana.
Mr. Wetherald is Assistant Professor of Physical Education
and Head Wrestling Coach at the University of Indianapolis.
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experiences. The "normal" range-of-motion recorded
with a goniometer may be, in reality, woefully lacking
when a wrestler's flexed knee is loaded by both his and
an opponent's weight. Likewise, muscular strength and
proprioception deemed adequate in the training room
may prove insufficient to a competitor as an opponent
controls his non-involved knee in a take-down attempt.
A functional progression should permit the returning
wrestler these types of experiences in a graduated,
controlled manner. Such experiences will not only serve
to specifically evaluate his injured knee, but will also
permit him to re-accommodate to the stresses of his
sport.

Psychological and Sociological Benefits
Competitive wrestling imposes demands on an athlete
ranging from physical and sociological sacrifice to
dietary restraints. An injury that suddenly removes an
individual from his chosen enviroment requires adapta
tion and imposes significant stress. Beisser (1) implies
that the rapid deprivation of an athlete's lifestyle may
cause him to lose "his sense of order and meaning in
life". In addition to the loss of camaraderie of his
teammates, the injured wrestler is also tempted to
deviate from a strictly monitored diet. As caloric
expenditure and weigh-ins decrease, a wrestler's weight
commonly goes up. This creates secondary problems if
the wrestler is expected to return to competition later
that season. A well-constructed functional progression
will keep the wrestler in social contact with his peers.
The combination of training room rehabilitation and
functional "wrestling room" tasks should also contribute
to significant caloric output. Aerobic activities, such as
swimming and stationary bike riding, may be utilized to
improve cardiorespiratory status. Weekly weigh-ins are
required in combination with diet modification as
necessary. A further psychological consideration in
volves the fear of sustaining a re-injury. Unnatural,
protective motions are attributed to such fear and have
been associated with the tendency toward re-occurrence
of the initial injury (5). The carefully calculated steps
utilized in successful functional progressions should
enable an apprehensive athlete to focus on the physical
demands of his sport.

Program Design
The establishment of successful functional progres
sions involves the consideration of both the physical
restrictions of the athlete as well as the rigors of his
respective activity. Athletes are permitted to progress
along a continuum of tasks only as they successfully
complete previous tasks without discomfort or anxiety.
Residual soreness or discomfort is to be interpreted as
progressing too rapidly. The demands of wrestling differ
from those of many other sports in that wrestlers
commonly must manuever against an opponent's body
weight. In addition, numerous holds and techniques
employed by wrestlers may place stresses at the end
range of normal motion seldom encountered in other
sports. These factors are accounted for by dividing a
wrestler's functional progression into "weight-unload
ed" and "weight-loaded" sequences as noted below:
Weight-Unloaded
Weight-Loaded
Wrestling Progression Wrestling Progression
Partial weight bearing
Circling sequence
Walk-jog sequence
Shooting-sprawl sequence
Step-up sequence
Stand-up sequence
Stand-up sequence
Down-position sequence
Spin drill
In & out wrestling sequence
Shoot-sprawl sequence
Live wrestling
Down-position sequence

Figure 1

Figure 2

WEIGHT UNLOADED
WRESTLING PROGRESSION
Partial Weight Bearing
Partial weight-bearing activity may begin at the
discretion of the team physician in conjunction with
healing restraints. Hinged casts or braces may be
utilized as deemed appropriate. As the athlete progresses
to full weight bearing, aerobic activity must be main
tained in the form of pool activity or stationary bike
riding. Traditional rehabilitation techniques will also
continue at this time, addressing strength and range-ofmotion parameters.
Walk-Jog Sequence
As the athlete begins full weight bearing, a walk-jog
sequence may be initiated. The wrestler is asked to walk
at progressively faster paces along a figure-eight course
in a forward direction. As walking becomes less demand
ing, a light jog is introduced until the athlete can
complete the entire course running at a fair rate of speed.
The lateral movement required of wrestlers is next taxed
as the wrestler is asked to step rapidly, first to the right
and then to the left, around the figure-eight course.
Step-Up Sequence
In conjunction with the walk-jog progression a step-up
sequence may be initiated as tolerated. This sequence is
designed to prepare the wrestler for the powerful knee
extension movements required in wrestling, perhaps
involving lifting the weight of an opponent. An eightinch cement block is initially utilized. The wrestler is
asked to step up and forward on the involved leg until
full weight is borne, under control, with a locked knee.
From this position the wrestler next eccentrically lowers
his body weight back to the floor, keeping the involved
extremity on the block. (See Figure 1) Repetitions are
added until two sets of 50 can be completed. Gradual
weight may be added as tolerated. The presence of
extensor mechanism dysfunction may compromise the
completion of this phrase.

Figure 3

Figure 4
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Stand-Up Sequence
The stand-up maneuver is common to wrestlers as
they attempt to escape from a defensive stance. This
sequence is initiated from an all-fours position. The
wrestler is asked to thrust the involved leg forward,
arriving at a kneeling position with the uninvolved knee
still in contact with the mat. (See Figure 2) The second
component of this sequence requires the wrestler to bear
weight entirely on the involved extremity as he attempts
to stand from this kneeling position. As the wrestler
accomplishes this task comfortably at functional speeds
he is asked to simultaneously pivot on the involved leg
during the stand-up procedure, combining extension
and rotation.

Figure 5

Spin Drill - Unloaded Activity
The spin drill is a common technique among wrestlers
to facilitate balance and quickness. In addition to these
benefits, the spin drill also permits the injured wrestler
to execute rapid lateral movements in a partial weightbearing mode. The drill begins as a partner deploys an
all-fours position. The injured wrestler places his chest
on his partner's back. Using his hands only to balance,
the injured wrestler spins first right and then left around
his partner, pivoting on the chest-to-back contact. (See
Figure 3)
Shoot and Sprawl Sequence - Unloaded Activity
The shoot and sprawl sequence prepares the wrestler
for situations encountered when wrestling from a standup position. Utilizing a wrestling dummy or passive
partner, the injured wrestler executes various take-down
techniques from a standing position (shooting). The
standing wrestler must also prepare defensive man
euvers from the standing position. The primary defen
sive technique in this situation is referred to as sprawl
ing. When sprawling, the defensive wrestler attempts to
free his leg from the grasp of his opponent. This is
accomplished by rapidly thrusting one's legs posteriorly,
contributing to a relatively horizontal body position.
The above maneuver may be executed at progressively
increasing speeds as tolerated by the injured wrestler.

Figure 6

Down-Position Sequence - Unloaded Activity
The stresses of the down-position sequence can best be
appreciated by those who have wrestled. Depending
upon the style of the injured wrestler and (of course) his
opponent's style, numerous unanticipated stresses and
strains may be placed on an injured knee. The nonloaded version of the down-position sequence merely
asks the injured wrestler to place his knee in any
position he might encounter when wrestling in a down
position. Only the injured wrestler's weight is permitted
to stress his knee at this time. (See Figure 4)

WEIGHT-LOADED
WRESTLING PROGRESSION
The second major component of the aforementioned
progression is directed to adding an opponent's weight
to the stresses previously experienced. Emphasis during
this component is also placed on reacting to the
movement of an opponent at functional speeds.

Figure 7
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Circling Sequence - Weight-Loaded Activity
The circling sequence involves the competitive
wrestler's working from a stand-up position. Additional
stresses are added by an opponent as the grapplers "tie-

up". (See Figure 5) As the upper quarters remain in
contact, the wrestler exerts forces in various directions
to unbalance the opponent. The actual forces applied
may graduate from one-half to full force as tolerated by
the injured wrestler.

Shoot and Sprawl Sequence - Weight-Loaded
Activity
The weight-loaded version of the shoot and sprawl
sequence differs from the non-loaded versions in that
the wrestler will be forced to work against the un
anticipated moves of an opponent. In addition, the
injured wrestler must learn to maneuver from a singleleg tie-up position as he is controlled by his opponent.
(See Figure 6) Here, the injured wrestler must balance on
the involved leg only, as his opponent attempts to throw
him to the mat (assuming his opponent has made a
successful attack).
Stand-Up Sequence - Weight-Loaded Activity
The weight-loaded rendition of the stand-up sequence
mimics entirely its non-weight-bearing counterpart. A
cooperative opponent is asked to apply progressive
resistance to the injured wrestler as he attempts to stand
up. This combination of compression and rotation is
commonly witnessed in wrestling activity, but must be
introduced in a cautious, controlled manner.
Down-Position Sequence - Weight-Loaded
Activity
The weight-loaded down position again mimics its
non-loaded counterpart, but adds the weight of an
opponent to the stresses of the injured wrestler. Actual
wrestling does not occur during this stage. The injured
wrestler and his cooperative opponent, in this sequence,

merely experiment with anticipated positions with
respect to tolerance of the injured part. (See Figure 7)

In and Out Wrestling - Weight-Loaded Activity
In and out wrestling consists of actual competitive
wrestling with minor concessions to the injured wrestler.
During this stage, bouts will be short to reduce the
probability of fatigue-related injuries. The injured
wrestler also has the prerogative to stop the action at
any time, should he experience or anticipate harmful
stresses to the injured knee.
Live Wrestling - Weight-Loaded Activity
The live wrestling component of this sequence repre
sents the culmination of a successful rehabilitation
program.
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PLEASING PLETHORA
Thanks to all of you who have taken
the time to give us your positive com
ments and compliments on the "new
look" of The Journal and its mailing
envelope. The deluge of responses to the
Winter issue was phenomenal — the
largest reaction from our membership on
any issue published in the last 10 years!
We are extremely happy and gratified
that you like what we have done and,
more importantly, that you are using
the new idea to our mutual benefit. Keep
sending in your personal record updates
via the information box and the "missing
Journal syndrome" may soon be a thing
of the past!
WHERE TO FIND IT
We receive a lot of calls in the Journal
office from people who want to locate a
particular article, form, etc., that was
published in a back issue. Perhaps the
following Volume 21 reference will be
helpful later this year if you are searching
for a specific item from 1986.
Spring 1986
* Cassettes list & order form, p. 60-67
* Certificate & plaque order form, p. 25
* Code of Ethics, p. 78-79
* Constitution, p. 75-76
* Sound/Slide Show videotape, p. 40
Summer 1986
* Board of Directors, Summary of Ac
tions, February 9-10, 1986, Las Vegas
meeting, p. 167-184
* Clinical Hours Report Form (B.O.C.),
p. 160
* NATA items for sale, p. 175-176
Fall 1986
* Annual Business Meeting, June 10,
1986, p. 288-294
* Board of Directors, Summary of Ac
tions, June 6-11, 1986, Las Vegas
meeting, p. 278-286
* Hall of Fame list (1962-1986), p. 241-242
* Honor Awards information, p. 276
* Honorary membership list (1953-1986),
p. 238-239
* Journal storage cases, p. 204
* Minority A.T. Committee, p. 267
* 25-Year Award list (1954-1986), p. 239240
Winter 1986
* Approved A.T. Education Programs,
p. 379-381
* Certification Exam 1987 Sites & Dates,
p. 369
* CEU Report Form, p. 373
* Continuing Education Requirements
& Appeal Process, p. 369-372
* Exhibits information contact person
(Columbus), p. 356
* Order forms for Guidelines, Com
petencies, & Recommendations, p.
386-387
* Student Writing Contest guidelines, p.
364

SPECIAL OLYMPICS
The 1987 International Summer Special
Olympic Games will be a "really big
show." Special athletes from all over the
world will be attending the event at
Notre Dame in August. Athletic trainers
are needed and students are invited too.
See additional information on this and
learn how you can sign up in the An
nouncements section on page 43.
STUDENT HOUSING
Students who plan to attend the annu
al meeting in Columbus, Ohio, this June
will want to check into the housing offer
of Ohio State University. A place to stay,
a meal ticket, plus transportation to and
from the convention center will be pro
vided to students who stay on campus.
Sounds like an offer you can't refuse,
students! Complete details from Bill
Davis are on page 43.
FROM: CEU OFFICE
TO:
ASSOCIATE MEMBERS
The Continuing Education require
ments for the Certified Athletic Trainer
were published in the Winter issue of The
Journal (page 369). Please be advised
that the activities listed, with the excep
tion of "I - Student Trainer Supervision"
and "L - Other NATA Activities", are
ones which you too can utilize to maintain
your Continuing Education requirement.
CALL FOR EXAMINERS
Certified members: Get involved with
the Certification process. Attend the
Examiner Development Workshops and
assist in administering the Certification
Examination in your District. Earn valu
able CEUs, gain knowledge, and enjoy
the fellowship. But most of all, be an
active member of your Association. For
more information, contact your District
Certification Representative, (see page
49 of Committee Forum)
MEMBERSHIP UPDATE
We set a goal of 10,000 members by
December 31, 1986. We exceeded our goal
by two members! Keep those applica
tions coming in to the Membership Office.
We are up 800 from last year.
FITNESS INSTRUCTOR
CERTIFICATION COURSE
The Universal Fitness Institute offers
an intensive, 4-day instructor certifica
tion course on all aspects of physical
fitness programming. Conducted by Uni
versal Gym Equipment, Inc., it stresses
the professionalism and personalized
service that are key elements in every
successful fitness program. The course is
offered four times a year, but enrollment
is limited. The small group format allows
the educational experience to be scaled so
that it meets each individual's needs. For
a free informational brochure call Toll
Free 800/553-7901.

SAD NOTE
We have learned of the death of Emile
Kunz. Although not a member of NATA,
Emile was a long-time friend and sup
porter of our Association and a very vocal
proponent of its tenets. A physical thera
pist from Geneva, Switzerland, Emile
affiliated himself with NATA many years
before there was a membership class
(International Affiliate) to accommodate
him. He subscribed to the Journal and
came to the U.S. on at least two occasions
to attend our national meetings. He
always had a delightful comment about
every single issue of the Journal, giving
us his thoughts by letter or telephone call
to the Journal office four times a year. He
never failed to conclude his letter or
telephone conversation with "God bless
the NATA and the United States of
America - leader of the free world." That
statement could be his epitaph, for it was
the essence of Emile Kunz as I knew him.
VISITORS
E. L. Harrington, Jim Gallaspy, Doug
Peterman, Rodney Little, Ray Burr and
Alan Long, all of The University of
Southern Mississippi, Hattiesburg; John
LeGear, Timothy Communications, Chica
go; Paul Grace, M.I.T., Cambridge, Mas
sachusetts; J. Brooks Mclntyre and Paul
Adkins, Jr., Pawleys Island, South Caro
lina; Doug May, University of Tennessee,
Chattanooga; Dale Baker and Mike
Roberts, Alabama Sports Medicine, Bir
mingham; Bill Ford, Penn State.
GRAFFITTI
*An interesting and unique approach to
holiday greetings was received at Christ
mastime from our advertiser Innovation
Sports. The card simply said "Merry
Christmas and Happy Knee Year."
Catchy!
*The Certification Office is always open
on the weekends of the certification
examinations. Do not hesitate to call if
you have a problem.
*Inquiries on purchasing mailing labels
should be directed to Lois Stancill at the
National Office.
*For information on a booth at the
Columbus exhibits contact George Budig,
1100 Gest St., Cincinnati, OH 45203.
*Drink plenty of water on those first hot
days of spring work-out!
*Be sure to read the editorial by Dr. Ken
Knight on page 83 concerning the revi
sion of the Guide to Contributors.
Congratulations Dr. & Mrs. Bill Prentice
on the arrival of Brian William!

b©
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Why every knee patient you have
is as important to us as Phil Simms.
The Lenox Hill® Derotation® Brace has
^always been, and will always be,
custom built to prescription. It is
formed by experienced hands,
faithfully following the contours of
the cast mold that must
accompany each prescription. And
whether that cast bears the name of
Phil Simms, or the name of a busy^
accountant who wants to keep playing racquetball, makes no difference to
us. No one brace is built with any less
care than another. True, we're called on to keep
some pretty famous knees on the field of competition. And our patients include some of the biggest
names in sports. But there is no patient • enoy
more important to us than the next one you u1• •
decide to put into a Lenox Hill Derotation Rrace
Brace.
Inc.
-

-

11-20 43rd Road, Long Island City, NY 11101

For the Lenox Hill Knee Center nearest you call Toll Free: 1-800-222-8837 • In New York State, call 718-392-3320 • Telex 229161 UR

Abstracts
John Wells, ATC, PT, PhD
"Prophylactic Knee Bracing in College Football," Hewson, George F. Jr., M.D., et al., The American Journal of
Sports Medicine, 14(4): 262-266, July-August 1986
Prophylactic knee bracing has been introduced as one
factor that might reduce the number and severity of
knee injuries. Team roster, Athletic Treatment Center
daily log sheets, the National Athletic Injury/Illness
Reporting System, and Medical Records for the Uni
versity of Arizona intercollegiate teams were reviewed.
The study span was eight years. The records for four
academic years (Fall 1981 to Spring 1985) during which
preventative bracing was used were compared to the
records for the preceding four years (Fall 1977 to Spring
1981) when no braces were used. Players at greatestrisk
were considered to be offensive and defensive lineman,
linebackers, and tight ends. It was mandatory for this
group of players to use the braces for all practices and
games. Each player at each practice session or game
was counted as one "exposure to injury." The data were
analyzed from the perspective of type of injury, severity
of injury, player's position, days lost from practice or
games, and rate of knee injury per season per 100
players at risk. The brace used was the Anderson Knee
Stabler, which is a single-strut, dual axis, double-hinged,
single-sided steel device with aluminum alloy flanges at
each end. As a result of knee bracing, there was no
significant reduction in number or type of knee injuries,
and no reduction in practice time missed for an entire
team or for players at risk. Practice time missed for
third-degree MCL and medial meniscus injuries has
been significantly lower since 1981, but this is due to
improved treatment techniques begun in 1981. Players
at risk showed no trend to change in injury rate. Of the
players at risk, the type and severity of injury in
nonbraced and braced groups are similar. Whether
braces or not, each player in a high risk position faces a
23% chance of knee injury each season, and a 64%
chance of a knee injury in a four year career. Knee injury
prevention in this study of a college football team was
not improved by prophylactic knee bracing.
Dave England

"Diagnostic Dilemmas in Foot and Ankle Injuries,"
James S. Keene, and Richard H. Lange, JAMA, 256:
247-251, July 11, 1986.
Differential diagnosis of foot and ankle injuries should
include: 1) stress fractures of the great toe sesamoids, the
shaft of the fifth metatarsal, and the tarsal navicular
bone; 2) transchondral talar-dome fractures; 3) fractures
of the os trigonum; and 4) dislocating peroneal tendons.
Diagnosis of these injuries is challenging because the
initial roentgenograms often are normal and special
clinical tests are required. Stress fractures of the great
toe sesamoids were histologically confirmed in 1982.
Athletes with stress fractures of this bone usually give a
history of the insidious onset of pain in the area of the
first metatarsophalangeal joint. The pain is aggravated
by athletic activity and relieved by rest. The diagnosis of
a sesamoid stress fracture should not be based on
history and physical findings alone. Fractures of the
fifth metatarsal are among the most common that occur
40 Athletic Training • Spring 1987

in the foot. However, two distinct patterns involve this
bone. One is a fracture of the tuberosity of the fifth
metatarsal; the other is a stress fracture of the meta
tarsal shaft that occurs within 1.5 cm. of the tuberosity.
The diagnosis of a stress fracture of the tarsal navicular
poses a challenge for the physician because the fracture
is difficult to identify on standard roentgenograms.
Transchondral talar-dome fractures occur with inver
sion and eversion injuries of the ankle, but frequently
are not diagnosed when the injury occurs because the
roentgenograms do not show the fracture. The os
trigonum is one of twenty-one accessory bones that have
been described in the body. The problem with this
anatomical variant begins when the fracture occurs,
because this injury is often not diagnosed. Recurrent
dislocation of the peroneal tendon is a common cause of
recurrent ankle sprains. This injury involves the per
oneal tendons where they pass behind and beneath the
lateral malleolus. Early and accurate diagnosis of these
injuries is dependent on knowledge of the presenting
complaints and physical findings associated with these
injuries and obtaining the appropriate roentgenographic
studies to confirm the diagnosis.
Nathan Rickman

"Reacting to Anaphylaxis," Brendal Joy Randall Nurs
ing. 16(3): 34-39, March, 1986.
The list of potential causes of anaphylactic reactions
is a long one. Anaphylaxis results from a two-stage
reaction by the immune system to a foreign antigen. In
stage one, initial contact with the antigen leads to the
formation of IgE immuno-globulin specific to that
antigen. Stage two begins when an antigen to which the
person has been sensitized entered the body through the
skin or the respiratory or gastrointestinal track. The
onset and nature of an anaphylactic reaction depends
on several factors: 1) the route by which the antigen
enters the body; 2) the amount of antigen absorbed; 3)
the rate of absorption; and 4) the person's degree of
hypersensitivity. Most anaphylactic reactions become
evident within seconds or minutes after exposure to the
antigen. Typically, the reaction is preceded by one or
more of the following symptoms: vague complaints of
uneasiness or impending doom, severe anxiety, headache,
dizziness, paresthesia, disorientation, and even loss of
consciousness. Early respiratory changes include the
feeling of having a lump in the throat, followed by
hoarseness, cough or sneezing, dyspnea, and stridor.
From this point on, the patient can get into serious
trouble in a hurry. If the patient develops cardiovascular
problems from an anaphylactic reaction, they'll usually
be twofold. The duration of an anaphylactic reaction,
like its onset, can vary. To prevent anaphylactic
reactions, always ask about allergies when you're taking
a patient's history. Document the patient's responses
thoroughly. Before you administer any potentially
harmful drug or other agent, ask the patient if he's ever
had a reaction to it. NEVER administer a drug that
previously caused a reaction. Teach the patient at risk
for anaphylaxis about the potential seriousness of these
reactions. Finally, advise all patients at risk for ana
phylaxis to carry a kit containing both injectable and
oral drugs to take if he inadvertently becomes exposed to
the hazardous allergen. Anaphylaxis is scary — for the
patient and for you too.
Pamela Soares

"Stress fracture of the ipsilateral first rib in a pitcher,"
Gurtler, R., et al.: The American Journal of Sports
Medicine, 13: 277-279, 1985.
The purpose of this paper is to report the case study of
a stress fracture occurring in a baseball pitcher. This
particular case represents the first of its type reported in
the literature. A 17-year-old, left-handed high school
pitcher heard a snap in his shoulder followed by severe
pain while pitching a game. Initial roentgenograms
demonstrated a vertical radiolucency in the anterior
axillary line within an area of rib hypertrophy. Ten days
after the injury, the patient had pain associated with
deep breathing and tenderness at the root of his neck on
the same side as his pitching arm. A bone scan was
obtained which confirmed the fracture. The literature
indicates that stress fractures of the first rib occur
infrequently. A professional baseball pitcher was re
ported with a first rib stress fracture on the contralateral
side in 1966 but this fracture was linked to a violent
muscular jerk of the neck as the player slipped on the
mound. Later, in 1972, an 18-year-old pitcher was
reported to have a similar fracture which also occurred
on the side opposite the throwing arm. The patient in
this study is the first pitcher reported to have a stress
fracture on the first rib on the dominant side. All of these
types of fractures reported have a tendency toward slow
healing. However, as the author points out, these
fractures will heal with continued absence of throwing.
Robert Doyle, ATC
Kathleen Doyle, PhD

"Specific Areas of Concern for the Female Jogger,"
Ellen B. Rudy, Patricia J. Estok, OHN pp. 496-499,
October 1985.
Should women be encouraged to participate in jogging
as a form of physical exercise to maintain physical
fitness? For the most part jogging is considered a nontraumatic sport that is an excellent form of exercise for
the healthy individual and can contribute to emotional
and physical health. However, jogging is not without its
hazards, and in the case of the female jogger there are
some specific areas in which truth and fiction get
tangled. Research has demonstrated that women do
suffer more knee injuries, including patellar subluxation,
chondromalacia and joint sprains (Haycock, 1980: Rudy
& Estok, 1983). This has been attributed in part to the
wider angulation of the femur and tibia in relation to the
female pelvis and joint laxity. Shin splints are also
found more commonly in women joggers than in men.
Again, research has shown that women sustain a higher
percentage of stress fractures than their male counter
part. Of particular interest to female joggers are the
effects of such activity on the mentrual and reproductive
system. The woman who decides to engage in jogging as
a means of improving her physical and mental health
will indeed feel better and more healthy; however, she
needs to know that because of the female body build and
structure she may be more prone to develop knee
injuries, shin splints, and stress fractures than male
joggers.
Louis A. Caliendo

"The Effect of Local Cold Application on Intramuscular
Blood Flow at Rest and After Running," O. Thorsson et
al., Medicine and Science in Sports and Exercise 17:710713, 1985.
The aim of this investigation was to study the effect of
therapeutic cooling on blood flow in large muscles and to
compare the flow in rested and warmed up individuals.
Eight male middle distance runners, age 17-27, partici
pated in the experiment. The muscular blood flow was
determined at 5-minute intervals after placing two
instant cold packs over the vastus lateralis of the
experimental leg. Two "dummy-packs" at room tempera
ture were strapped in a similar manner to the contralateral leg in order to rule out the pressure of the packs as
a confounding factor. An initial cooling period after
resting was followed by a second cooling period 10
minutes after running. During the first 5 minutes of
cooling, no reduction of blood flow was seen. After 10
minutes of cooling, blood flow was significantly reduced
in the control leg by 49% after resting and 34% after
running. A maximum reduction of blood flow by 66%
and 69%, respectively, was seen 10 minutes after the
cooling period. In the event of an acute injury, this
delayed reaction of cryotherapy on intramuscular blood
flow indicates that cold application should not be the
primary treatment unless the main concern is relief of
the pain. In order to quickly stop the intramusuclar
bleeding and effectively reduce the size of the hematoma,
instant application of external compression logically
should be of primary concern.
Robert Tank ©

Copies of articles from this
publication are now available from
the UMI Article Clearinghouse.
For more information about the
Clearinghouse, please fill out and mail back
the coupon below.
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Because Winning
Is The Goal
Beat the odds against injury
and re-injury...and beat out tap
ing time after time with Swede-O
Universal ankle supports.

Long-Lasting Support. Tests

prove Swede-O Universal braces
provide consistent support through
out use. Tape loses 40% of its
support after only 10 minutes.

Exclusive Patented Design.

Unique, proven design creates
heel-lock yet permits complete
freedom of movement. Seven
sizes fit the tiniest tumbler to the
biggest tackle.

Costjime Saving. Washable,

reusable ankle supports by
Swede-O Universal can save
75% over tape. Easy for ath
letes to apply, they save valu
able trainer time.
Superior protection.
Swede-O Universal ankle
supports. Because winning
is the goal.

SWEDEN-UNIVERSAL,
North Branch, MN 55056 • 612/674-8301

Announcements
TENTATIVE SITES & DATES OF
FUTURE NATA MEETINGS

FOR STUDENTS ATTENDING NATA
CONVENTION IN COLUMBUS
Housing can be arranged for students on the campus
of The Ohio State University for the duration of the
1987 Convention. Transportation to and from the
convention location, which is approximately fifteen
minutes away, will be provided. Housing units are
available in singles, doubles, and quads. A meal ticket
can also be purchased with the housing. For further
information please send a postcard to Bill Davis as soon
as possible.
Bill Davis, ATC
Assistant Athletic Trainer
The Ohio State University
410 Woody Hayes Drive
Columbus, Ohio 43210
(614) 292-1164

1988
1989
1990
1991

1992

39th - Baltimore
Saturday, June 11 through Wednesday,
June 15
40th - Fort Worth
Saturday, June 10 through Wednesday,
June 14
41st - Indianapolis
Sunday, June 10 through Thursday,
June 14
42nd -Kansas City or Chicago or New Orleans
(to be determined)
Saturday, June 8 through Wednesday,
June 12
43rd-Anaheim
Saturday, June 6 through Wednesday,
June 10

1987 INTERNATIONAL SUMMER SPECIAL OLYMPIC GAMES
The 1987 International Summer Special Olympic Games presents a world of opportunities for you, the
athletic trainer. We need to face the massive task of helping provide outstanding medical care and
assistance in hosting the largest athletic event ever held on a college campus. Catch the spirit of more than
4,500 special athletes from over 60 countries who will participate in the VII International Summer Special
Olympic Games at the University of Notre Dame and Saint Mary's College. It's a "time for heroes" to stand
tall. Please join us in an event that brings us all together: the 1987 International Summer Special Olympic
Games .... July 31 through August 8.
To obtain further information on how you may become involved, please fill out and send the coupon
below to:
1987 ISSOC, Inc.
c/o Jim Russ, R.P.T.
Head Athletic Trainer
Athletic Department
UNIVERSITY OF NOTRE DAME
Notre Dame, IN 46556
PLEASE RESPOND BY JULY 1, 1987.
Yes, I want to help in the 1987 International Summer Special Olympic Games!
NAME: _____________________________________________
ADDRESS: _________________________________________
City

PHONE: WORK (

)

State
HOME

(

Zip
)

PLEASE CHECK:
ATHLETIC TRAINER

STUDENT ATHLETIC TRAINER
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Suit'em up..
They're ready for anything with Mueller.
And so are you. Because Mueller supplies over
200 different products to help keep your athletes
safe, healthy and in the game.
A comprehensive system.
Mueller has led the way with a systematic
approach to sports medicine. From pre-game
preparation to immediate on-the-spot injury pro
cedures to post-game treatment to long term
therapy, our complete interactive family of sup
plies offers the best possible care.
Leading sports medicine with new, inno
vative products.
While other companies offer only the old first aid
supplies, Mueller has expanded the horizons of
sports medicine by continually introducing new
state-of-the-art medical products.
Demand Mueller.
Compare Mueller to your present supplier. We
think you'll demand Mueller products from then
on. You and your athletes deserve nothing less.
^•^

___!_._

_._

_

_l_.

* - ..

__-__»••__

__

___!il^

Sports
Medicine

One Quench Drive, Prairie du Sac
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Current Literature
Brian Barry, ATC, MA
Acute Dislocation Of The Patella: The Mudville Mystery.
Report of Five Cases. Gross, R.M., Journal of Bone and
Joint Surgery 1986 June; 68(5): 780-1.
Mechanical Contribution to Lumbar Stress Injuries in
Female Gymnasts. Hall, S. J., Medicine and Science in
Sports and Exercise 1986 December; 18(6): 599-602.

in Sports and Exercise 1986 October; 18(5): 568-575.
Acquired Secretion Defect in Platelets After Cryopreservation in Dimethyl Sulfoxide. van Prooijen, H.C.,
et al. Transfusion 1986 July-August; 26(4): 358-63.
Exercise Testing In The Physiologic Assessment of
Sarcoidosis. Athos, L., et al. Annals of the New York
Academy of Science 1986; 465: 491-501.
Treadmill Exercise Test in Children With Cardiomyopathy and Postmyocarditic Myocardial Hypertrophy.
Sumitomo, N., et al. Heart Vessels 1986; 2(1): 47-50.

Bicycle Helmet Use By Children: Knowledge and
Behavior of Physicians. Weiss, B.D., et al. American
Journal of Public Health 1986 August; 76(8): 1022-3.

Effects of Phosphate Loading on Leg Power and High
Intensity Treadmill Exercise. Duffy, D. J., et al. Medicine
and Science in Sports and Exercise 1986 December;
18(6): 674-77.

A Double-blind Study Comparing Ibuprofen 1800 mg
2400 mg Daily and Placebo in Sports Injuries. Huston,
M.A., Journal of Internal Medicine Research 1986:14(3):
142-7.

Dynamic Joint Control Training For Knee Ligament
Injuries. Ihara, H., et al. American Journal of Sports
Medicine 1986 July-August; 14(4): 309-15.

Effects of Exercise and Carbohydrate Composition on
Gastric Emptying. Neufer, P.D., et al. Medicine and
Science in Sports and Exercise 1986 December; 18(6):
558-562.
Digital Ischemia in Baseball Players. Sugawara, M., et
al. American Journal of Sports Medicine 1986 JulyAugust; 14(4): 329-34.

Eccentric Exercise in Chronic Tendinitis. Stanish, W.D.,
et al. Clinical Orthopedics 1986 July; (208): 65-8.
The Influence of Foot Orthoses on The Quadriceps
Angle. D'Amico, J. C., et al. Journal of the American
Podiatric Association 1986 June; 76(6): 337-40. ©

Acute Soft Tissue Injuries - A Review of the Literature.
Kellett, J., Medicine and Science in Sports and Exercise
1986 October; 18(5): 489-99.
Isokinetic Knee Flexion and Extension Torque in the
Upright Sitting Positions. Bohannon, R.W., et al.
Physical Therapy 1986 July; 66(7): 1083-6.
Nonprogressive Abduction Contracture of the Shoulder
Joint. A Case Report. Innes, A.R., et al. Clinical
Orthopedic 1986 June; (207): 205-8.
Evaluation and Treatment of Anterior Knee Pain Using
Eccentric Exercise. Bennett, J.G., et al. Medicine and
Science in Sports and Exercise 1986 October; 18(5):
526-530.
Delayed Onset Muscle Soreness and Training. Byrnes,
W. C., et al. American Journal of Sports Medicine 1986
July; 5(3): 605-14 (45 ref.)
Evaluation of Warm-up For Improvement in Flexibility.
Williford, H.N., et al. American Journal of Sports
Medicine 1986 July-August; 14(4): 316-9.
The Burden of Disproof. Katch, V., Medicine and Science
in Sports and Exercise 1986 October; 18(5): 593-95.
Choosing a Career: The Undergraduate Dilemma.
Dobson, B., Medical Teacher 1986, 8(1): 75-80.
Dietary Aspects of The Treatment of Hypertension.
Kaplan, N. M., Annual Review of Public Health 1986;
7:503-19.
Effects of Ingesting Carbohydrate Beverages During
Exercise in the Heat. Owen, M.D., Medicine and Science
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Your copies of

BTHIETIC

TRnmmc

are valuable.

KEEP THEM FOR READY REFERENCE
Custom-made for ATHLETIC TRAINING, these magazine cases will
keep your copies clean, orderly and readily accessible for reference.
Rich appearance of dark blue simulated leather cover and gold leaf
embossed lettering make these magazine cases a distinctive addition to
your bookcase. Rugged. Handsome. A perfect way to conserve space.
Prices: $7.95 each; 3 for $21.95; 6 for $39.95. To order, just fill in and mail
the coupon below. Allow three weeks for delivery.
ATHLETIC TRAINING
Jesse Jones Industries
Dept. AT.
499 East Erie Avenue
Philadelphia, PA 19134
. ATHLETIC TRAINING Library Cases.
Please send me.
Prices: $7.95 each; 3 for $21.95; 6 for $39.95. My check (or money order)
is enclosed, $1.00 per case added for postage and
for $
handling. Outside USA add $2.50 per case (U.S. funds only). PA
residents include 6% sales tax.
Name ______________
Address

(no P.O. boxes please)

City _
State
For Charge Orders Only:

.Zip Code
Call toll-lree 1-800-972-5858. (Minimum $15.00 orders)

SPIRIT!
008 Shirt
fk the part of the
I dressed
fessional in this
*antly sporty
'A shirt. These
ETONIC shirts
60% cotton, 40%
polyester for easy
"a'e & comfort. White
t> 3-color NATA
o. Men's sizes
S,M,L,XL. Women's
sizes SML, (rounded
collar).
$22

victory with this
handsome glass
mug etched with
NATA's logo.
'BACK ORDERE

analog Timex boasts
an extremely accurate
quartz crystal
and customized NATA
logo. Water
resistant/calendar/no
winding necessary.
$45.00

#86010 Lapel/Tie Pin
Show pride in your
professional
organization by
wearing an NATA
pin on your tie,
lapel or collar.
Gold plated. $7.50
#86011 Stick Pin
Gold Plated, 9/16"
x 2-5/8".
$7.50
NATA Arm Patch
This beautifully designed arm patch wil
enhance any of your official clothing.
Order according to membership status:
Certified #86004, Associate #86005,
I
Student #86006.
$2

ntury Calendar"
ed clock makes a
beautiful gift. LCD full calendar
display can be programmed for
200 years! 3-1/2" high, 4-1/2
deep.
$45

ORDER FORM
Sold To:

Shipping Address (if different)

Name _

Name _____________

Address

Address

City __
State __

Zip

Zip

State
Size

Name of Item

#

TO ORDER MAIL THIS FORM TO:
NATA GIFTS
NATA National Office
1001 East Fourth Street
Greenville, NC 27858

Postage and Handling
Order Amount Postage
$ 1.00-$10.00
$10.01-$30.00
$30.01-$50.00
$50.01-$90.01

Over $90.01
Outside U.S.

$
$
$
$

3.00
4.00
5.00
6.00

$10.00
$20.00

Qty.

UnitPrice

Subtotal _____
NC Residents
Add 4% Sales Tax
Postage & Handling

(see chart)

Total Payment
Enclosed _____

Total

Committee Forum
Certification
Schedule of Sites and Dates

NATA Certification Examination

All regional sites are subject to a minimum of six candidates per site and limited to a maximum of thirty-six
candidates. Completed applications must be received by the Certification Office within the prescribed deadline
for the examination date chosen.
January 18,1987 — Deadline
May 17, 1987 - Deadline
July 12, 1987 — Deadline for
for the receipt of applications is
for receipt of applications is
receipt of applications is June 1,
December 2, 1986.
April 6, 1987.
1987.
New Britain, CT
Pittsburgh, PA
Montclair, NJ
Richmond, KY
Anderson, IN
Minneapolis, MN

Greensboro, NC
Fort Worth, TX
Albuquerque, NM
Santa Clara, CA
Eugene, OR

New Britain, CT
Montclair, NJ
Anderson, IN
Chicago, IL
Omaha, NE

March 15, 1987 — Deadline
for receipt of applications is
February 2, 1987.
Boston, MA
Mechanicsburgh, PA
Morgantown, WV
Granville, OH
Holland, MI
Fort Worth, TX

Lincoln, NE
Costa Mesa, CA
Logan, UT
Cheney, WA
Richmond, KY

Houston, TX
Albuquerque, NM
Santa Clara, CA
Nashville, TN
Seattle, WA

Boston, MA
Claymont, DE
Pittsburgh, PA
Columbia, SC
Costa Mesa, CA

Dayton, OH
Madison, WI
Maryville, MO
Denver, CO

(NOTE: The Clinical Hours Report Form may be xeroxed
from page 160 of the Summer '86 issue of The Journal.)

CERTIFICATION
REPRESENTATIVES
DISTRICT ONE
Maria Hutsick, Boston University, Boston, MA
Diane Murphy, New Canaan High School, New Canaan, CT
Gordon Coole, Boston University, Boston, MA
DISTRICT TWO
Steve Bair, Temple University, Philadelphia, PA
Bill Battershall, Saint Peters College, Jersey City, NJ
Gerald A. MacFarland, Moon High School, Coraopolis, PA
James Gossett, Columbia University, New York, NY
DISTRICT THREE
Mary Alien Watson, Summerfield, NC
Robbie Lester, N.C. Dept. of Public Instruction, Raleigh, NC
Terry Lewis, University of SC, Columbia, SC
Ed Mathews, Hayfield H.S., Alexandria, VA 22310
DISTRICT FOUR
Hal Hilmer, John Hershey High School, Arlington Heights, IL
Richard Ray, Hope College, Holland, MI
Steve Risinger, Anderson College, Anderson, IN
Brad Sherman, University Hospital Sports Med. Center,
Madison, WI
Sally Shuster Shoff, Macalester College, Saint Paul, MN
Paula Sammarone, University of Pittsburgh, Pittsburgh, PA

Ethics
The Ethics Committee is comprised of a total of fifteen
persons with each district being represented by at least
one member. The backgrounds, interests, and specialties
of the Committee membership are varied, therefore,
adding to the insight necessary for working more
efficiently and appraising situations and/or potential
situations more effectively from every conceivable
angle.
In the event you have a question pertaining to ethics,
we encourage you to feel free to contact a committee
member from your district or whichever member you

DISTRICT FIVE
Dave Colt, Northwest Missouri State University, Maryville,
MO
Lynn Bott, University of Kansas, Lawrence, KS
Wayne Wagner, Creighton University, Omaha, NE
DISTRICT SIX
Susan Leeper, L.D. Bell High School, Hurst, TX
Harold Bennett, Jr., Katy High School, Katy, TX
Pete Carolon, University of Texas at Arlington, Arlington, TX
DISTRICT SEVEN
Carol Cole, Manzano High School, Albuquerque, NM
Ben Davidson, Southern State University, Cedar City, UT
DISTRICT EIGHT
Bruce Swart, Palomar College, San Marcos, CA
Richard O'Connor, Carlsbad H.S., Carlsbad, CA
David Orr, Sonoma State University, Rohnert Park, CA
DISTRICT NINE
Sue Stanley, University of Kentucky at Lexington, Lexington,
KY
David Green, Tennessee Tech. University, Cookeville, TN
DISTRICT TEN
Bob Grams, Seattle Pacific University, Seattle, WA
Susan Decker, Pacific University, Forest Grove, OR
Tom Koto, Idaho Sports Medicine Inst., Boise, ID

might feel most comfortable communicating with.
Committee members and their respective districts are:
Chris Patrick, Chairperson
District 1: Wes Jordan
District 2: Ned Ehrlich, Doug Reeland
District 3: Andy Clawson, Debbie Granner
District 4: Kent Falb, Kip Smith
District 5: Anita Wheelis
District 6: Pat Forbis
District 7: Ted Layne
District 8: Bill Chambers
District 9: Henry Lyda, Kevin O'Neill
DistrictlO: Gary Craner
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Minority Athletic Trainers
1987-88 MINORITY ATHLETIC
TRAINERS COMMITTEE
Phillip G. Horton, Chairman
P.O. Box 982
Florida A&M University
Tallahassee, FL 32307
(904) 599-3720
Ronnie Barnes
New York Giants
Giants Stadium
East Rutherford, NJ 07073
(201)935-8111
Arnold Bell
School of Allied Health
Florida A&M University
Tallahassee, FL 30307
(904) 599-3828
Tom Bynum
Dept. of Athletics
N.C. A&T University
Greensboro, NC 27411
(919) 334-7987

Ben Carbajal
Dept. of Athletics
Pima Community College
Tucson, AZ 85709
(602) 884-6005
Billy Hill
410 Woody Hayes Dr.
The Ohio State University
Columbus, OH 43210
(614)422-1164
Bernard James
Dept. of Athletics
Howard University
6th & Girard St. N.W.
Washington, DC 20059
(202) 636-7155
Ron Medlin
Dept. of Athletics
Memphis State University
Memphis, TN 28152
(901) 454-2847

Robert (Rod) Rodriguez
Athletic Rehabilitation Center
5620 North Academy
Colorado Springs, CO 80907
(303)593-1121
Buddy Taylor
Dept. of Athletics
Winston Salem State University
Price St.
Winston Salem, NC 27102
(919) 761-2108
Paul Turbedsky
Southeastern Sportsmedicine Clinic
1333 S. Miami Ave.
Suite 110
Miami, FL 33130
(305) 385-0009
Carl Williams
Dept. of Athletics
Southern University
Baton Rouge, LA 70813
(504) 771-3170

€G51OO-2
€OS 3OO
VERSATILITY IN HIGH VOLTAGE
GALVANIC STIMULATION

EGS 300 the patient can take the treatment
home with him as this unit is totally portable,
battery operated, and ideal for patient selfapplication as prescribed by a licensed practi
tioner. These solid state high voltage gal
vanic stimulators are effective in relieving
spasticity and spasms, reducing edema,
and increasing local blood flow. The EGS
100-2 and EGS 300 are totally safe, nonirritating and nonburning units additionally indicated for
use in relieving T.M.J. dysfunction, re-educating muscle as in
regaining joint control, and delaying atrophy from disuse in partially
denervated muscle. Additionally, EGS 300 can be applied as a
T.E.N.S. for pain relief. EGS is covered by products liability insurance
ELECTRO-MED HEALTH INDUSTRIES, INC.
6240 N.E. 4th Court • Miami, Florida 33138
Phone: [305] 756-6013, Telex: 152303EMHI
CAUTION: FEDERAL LAW RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A LICENSED PRACTITIONER.
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The EGS systems offers you the professional
the versatility you need to meet the broadest
range of patient care. The EGS
100-2 is a clinical unit with a
new face and new features, de
signed to identify and target
treatment of specific ar
eas through the use
of interchangeable
electrodes.
With the

The Advantage™ Series
Hinged Knee Support

The Advantage™ Series Knee Protector
• Polycentric hinge closely follows the
motion of the knee.
• Stops on the gear joint aid in reducing
hyperextension.
• Long, curved shafts protect the nerves.
• The long bridge, leaf spring design
transfers lateral impact force away
from the joint to the muscle bundles.
• Impact pad inside hingeplate protects
the knee.
• Universal right or left styles reduce
inventory.
• Tape or neoprene wrap securement
allows choice of application.
Also available are other Advantage™
Series products, such as joint supports
which are designed to provide support,
warmth and compression in cases of
minor joint or muscular injury, arthritis

DePuy

and various postoperative orthopedic
treatments.
The Advantage™ Series offers a wide
range of supports for the ankle, knee,
thigh, wrist and elbow. Made of four-way
stretch nylon laminated to both sides
of the neoprene rubber, Advantage joint
supports offer comfortable compression
without restricting range of motion, and
promote circulation by retaining and con
centrating heat around the affected joint.
• ^BH

^^—

BBB

^^B

^^H

O^

•^M

^^H

^BM

^^B

BB^

For complete information about the
full line of Advantage™ Series products,
fill out the coupon and return it to
DePuy, Box 988, Warsaw, IN 46580.
NAME
ADDRESS
CITY/STATE/ZIP
OCCUPATION
•

SCHOOL/CLINIC

To Order Dial (800) 348-5182
In Indiana Dial (800) 342-5694
A Division of
Boehringer Mannheim
Corporation

MINORITY ATHLETIC TRAINERS COMMITTEE
SURVEY
In an effort to identify problems and areas of concern that minority members of the NATA must deal with, the
Minority Athletic Trainers Committee is working to identify minority trainers throughout the profession. The
minority designation deals not only with non-whites but also trainers employed at minority institutions.
Please fill out the survey as listed below and return as soon as possible to:
Phillip G. Horton, Chairman
Minority Athletic Trainers Committee
P.O. Box 982
Florida A&M University
Tallahassee, FL 32307
This survey is open to all members of the NATA.

RACE

Name
A grp

Black

NATA Mpmhprriafifi

Hispanic

Tf fWt.ifiprl nnmbpr nf years

Indian

If Head Trainer, how many students on
staff? ______________________

Oriental ____________

How many students are members of
NATA? ___________________

White _______________
(working in minority setting)

How many students are seeking to
become Certified Athletic
Trainers? ___________________
Work address

Work telephone (

)

What are some of the professional problems unique to your situation that the Committee can address?

Any additional comments:

DISCOVER COLUMBUS!

7950

Attend the 38th Annual Meeting
and Clinical Symposium
June 14-17, 1987
Columbus, Ohio
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GET THE EDGE, REDUCE
CRAMPS, SORE MUSCLES
AND FATIGUE!
Maintain and replace 15 VITAL ELECTROLYTES
with field tested and performance proven
SPORTS-LYTES, The CHOICE OF CHAMPIONS.
Only SPORTS-LYTES tablets are formulated to:
replace electrolytes lost through
athletic activity and sweating
(you lose them by stress, too).
contribute in reducing and over
coming heat problems and loss
of peak performance.
help prevent muscle cramps
and spasms, promote muscle
elasticity.

Case of 12 jars 800's ... $250.00 (plus 10.00 delivery)
1/2-CaS6 Of 6 ..............
Jar Of 800 tablets .......
Bottle Of 300 tabs .......

125.00 (plus 6.00 delivery)
21.00 (plus 4.00 delivery)
9.00 (plus 4.00 delivery)

increase stamina and physical
endurance and quicken energy
recovery.
impede muscle soreness and
fight fatigue by retarding lactic
acid buildup.
provide high calcium intake that
helps strengthen bones and
reduce cavities.

24-HOUR HOT LINE PHONE

1-817-261-1139

SPORTS-PAK a bountiful combination of Electrolytes
(Minerals), Vitamins with anti-oxidants and energy
releasers, plus digestive Enzymes in each individually
sealed daily packet. There is nothing as complete in
total nutrients available anywhere.
Kaye Barrett Drake
Founder-President

John Wm. Perry, M.D.
Medical Director

Each sealed daily packet has: „«..._.
««_,..„,
All essential vitamins, and more 30-daily Paks 90-daily Paks
All vital minerals, and more
S^gOO
S35°°
All electrolyte replacers,
(p|us 4.00 delivery) (plus 4.00 delivery)
and more

Champion Sports Nutrition
no GAY ST., Box 1507, ARLINGTON, TX 76010

Public Relations
62 PERCENT OF PREP FOOTBALL
INJURIES OCCUR IN PRACTICE:
WHO'S THERE TO CARE?
High school football players suffer injuries in practice
sessions nearly twice as often as during games, accord
ing to a study released by the National Athletic Trainers'
Association.
Sixty-two percent of some 636,000 football-related
injuries among high school players occur in practice,
said researchers for the NATA who compiled statistics
for the nationwide study conducted in 1986. NATA
officials said information contained in the National
High School Injury Registry helps dispel the myth that
most injuries occur in games where the services of
paramedical professionals or physicians are usually
available.
Fewer than 10 percent of the nation's high schools
have a certified athletic trainer, according to the NATA.
At those schools without one, NATA officials said
medical personnel are rarely available during football
practice.
"We were not suprised to learn from this study that 37
percent of high school football players sustained an
injury, or that many players suffered more than one
injury," said Otho Davis, Executive Director of the
NATA.
"We didn't expect to learn that six of 10 injuries occur
in practice, however," Davis said. "It's a fact that merits
the attention of school officials and the parents of
student athletes. It leads us to ask, 'Who is caring for
injured high school athletes?' "
John Powell, Ph.D., a certified athletic trainer and
director of the research project, said injuries to high
school football players are usually less publicized than
those sustained by their counterparts in college and
professional sports. But the injury toll is much higher
because there are far more interscholastic athletes, he
said.
"The sheer number of injuries in high school far
exceed those incurred by college and professional
players combined," said Powell, who directs the Nation
al Football League Injury Surveillance program from
his office at San Diego State University.
Survey projections indicate high school football
players last year suffered 54,400 major injuries that
preclude participation for more than three weeks. Fiftyeight percent of them occurred in practice, Powell said.
Powell added the propensity for injuries during
practice found in this study coincides with one conducted
in the late 1970s, which indicated 57 percent of college
football injuries occurred at practice sessions.
"Only in professional football do we see the majority
of injuries occurring in games — about 60 percent over
the entire season," Powell said.
One in 25 injured athletes monitored for the study
required surgery. "That projects to 14,380 footballrelated surgeries across the U.S.," Powell said. "Fiftyone percent of them occurred in practice."
"Direct impact" was by far the most common cause of
injury, accounting for 46 percent of the annual toll.
"Stretched muscles" were responsible for 13 percent of
the injuries, followed by "torsion" injuries (11 percent)
and "indirect force" (nine percent).
"Nothing should take precedence in our society over
providing proper health care to our young people," said
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the NATA's Davis, who is head athletic trainer for the
NFL's Philadelphia Eagles.
"The time has come for us to recognize that high
school athletes face the same perils as college and pro
players, and that they require the same umbrella of
protection against needless sports injuries."
Thirty-seven percent of all time-loss injuries reportedly
occurred in the pre-season, the study showed. They
ranged from blisters to fractures, Powell said. Sixty-one
percent of all injuries occurred during the regular season.
Interestingly, the study also revealed that high school
football players suffered more injuries playing "home"
games (20 percent) than at "away" games (18 percent).
No light was cast on the controversy surrounding
artificial surfaces, NATA officials said, since 96 percent
of all practices and games took place on natural grass.

KNEE INJURIES MOST SEVERE;
RUNNING BACKS AT
HIGHEST RISK
Hip, ankle and knee injuries are the most common
ailments suffered by high school football players, a
national study reported.
Knee injuries accounted for 15 percent of all injuries
and 69 percent of all those requiring surgery, according
to the National Athletic Trainers' Association (NATA)
of Greenville, N.C., which conducted the study in 1986.
The study projected 9,933 varsity and junior varsity
football players across the U.S. sustained knee injuries
requiring surgery last fall. A total of 14,380 prep football
players underwent surgery, based on medical records
compiled for the National High School Injury Registry.
The statistics are based on the experience of 6,544
interscholastic athletes at 105 high schools nationwide.
"We've been hearing unsubstantiated estimates of
40,000 knee surgeries attributable to high school football
for several years now," said NATA President Jerry
Rhea. "We'd like to believe this study sets the record
straight, but we'll wait to evaluate subsequent studies
before drawing a firm conclusion."
"Hip/thigh" injuries were the most common, account
ing for 18 percent of all those recorded, followed by
"ankle/foot" injuries at 17 percent. Including injuries to
the knee and trunk, injuries to the lower extremities
accounted for 59 percent of the total.
Rhea said he felt four factors contribute to the high
number of time-loss injuries in high school sports:
disparity in the size of athletes, lack of experience, lack
of knowledge about conditioning and poor fitting or
overused equipment.
A Collision Sport
Running backs face double jeopardy when they pull
on the pads, based on the rate of game-related injuries
found in the study. As the most frequent ball carriers,
running backs are involved in more tackling situations
than other players, and sustain a higher rate of injury as
a result.
The study indicated that each running back sustained
9.3 injuries per 100 games, compared with 6.9 injuries
per 100 games for a quarterback and 5.1 per 100 games
for each linebacker on the field. Wide receivers and
offensive linemen had the lowest rate of game-related
injuries, both at fewer than one injury per playing
position over a span of 100 contests.
Continued on page 74

Physical fitness is its own reward. We look better, feel
better and perform better when we are physically fit.
The Healthline Fitness system is an aggressive
approach to improved physical fitness by conditioning
the musculo-skeletal and cardio-respiratory system.
Healthline combines three groups of major exercise
activities in their Fitness system: muscle flexion &
stretch, muscle strength &tone, and cardiovascular
conditioning.
These activi
ties are
accom
plished at
exercise stations located along an outdoor
trail. Up to 22 different Healthline exercise
stations may be employed in the fitness
trail. Each station includes the appropriate
exercise equipment and illustrated sign
that explains the activity. The Healthline
Heart Check Station explains use of the
system with regard to vigor of exercise, age and heart rate.
The Healthline Fitness System requires
no supervision and little maintenance.
Athletic trainers incorporating the system
into their programs may develop different
regimens to fit specific needs.
Please send me the free Healthline Fitness
System brochure.
Name.
Address.
City

.State.

Agency or Dept..

.Telephone No.

Quality
'Industries, Inc.
© 1986 Quality Industries, Inc.

P.O. Box 765
Hillsdale, Ml 49242-0765

-Zip.

Chattanooga Means
Hydrocollator and Colpac4
Chattanooga set the standard for moist heat treatments
with the introduction of the Hydrocollator Steam Pack®
almost a half century ago. Today practitioners have
come to depend on the quality and reliability of Hydrocollator Steam Packs for moist heat as well as Colpacs
for cold therapy. Throughout the world, these outstand
ing products have become synonymous with soothing,
healing treatments for a wide variety of disorders.

Heating and chilling units mean proven
dependability, year after year, in clinics
just like yours
Optional side table rack

Hydrocollator Steam Packs mean
the original that's
become a classic
Clinically proven in health
care facilities around the
world, Hydrocollators pro
vide up to 30 minutes of
moist heat therapy and are
both economical and con
venient to use. Fitted terry
cloth covers are available for
uniform heat application and
patient comfort.

Sturdy stainless steel

11 sizes to fit
any body contour

Durable,
reusable

Colpacs mean efficient,
effective and reusable
cold packs
Like Hydrocollator Steam Packs for
moist heat treatments, Colpacs solve
many of the problems
associated with tra
ditional methods
of applying cold
therapy. Taken
from the
S
freezer or a
Colpac chill
ing unit, these
convenient and
flexible packs
_, ... ., ,.
upr torr30
provide
r lexiole ana durable
• ,
of effec
minutes
tive cold therapy.

Chattanooga has developed a complete support system
to facilitate the use of Steam Packs and Colpacs in your
clinic. Hydrocollator heating units are available in both
floor and table models to suit the size of your practice.
The chilling units are equipped with heavy-duty com
pressors and have specially arranged coils to refreeze
Colpacs quickly. All units are UL listed and fully war
ranted. No plumbing is required.

The Chattanooga name on therapeutic
products means a commitment to you
and your patient

Strong vinyl casing
Available in 7 sizes

We've grown in the last 40 years to become the manu
facturer of choice in all of the most practiced modalities.
Our extensive line of electrotherapy equipment, trac
tion units, traction and treatment tables as well as a full
complement of accessories has made us the preferred
source of equipment among health care professionals.
Our commitment to you encompasses our continu
ing involvement in new developments in your fields and
an awareness of your dedication to your profession and
your patients. Our responsibility is to provide you with
the finest products on the market today.
For additional information on these and other
Chattanooga products, please call us TOLL FREE at
1-800-592-7329 or contact your Chattanooga dealer.

Chattanooga means
wellness by design™
GA
CHATTAMOO
CORPORATION
Hydrocollator, Steam Pack and Colpac are registered trademarks of Chattanooga Corporation. ©1986, Chattanooga Corporation

Calendar of Events

Compton, ATC, Sports Medicine Division, East Carolina
University, Greenville, NC 27834-4353.

Jeff Fair, ATC, MS, CCT

March

21-28 Sports Medicine Conference, Park City, UT.
Contact, Department of Continuing Medical Education,
Boston University School of Medicine, 80 E. Concord
Street, Boston, MA 02118.
26-27 3rd National Traumatic Brain Injury Sympo
sium, Baltimore, MD. Contact Robert Schwartz, M.Ed,
CCC-SLP, MIEMSS, 22 S. Green Street, Baltimore, MD
21201.
26-29 The 6th Annual Cherry Blossom Seminar,
Crystal City, VA. Contact Mehrdad M. Malek, MD, 6192
Oxen Hill Road, Suite 500, Oxon Hill, MD 20745.
28-29 1987 Annual Northeastern Athletic Injury
Conference, Springfield, MA. Contact I. R. Desrosiers,
M.Ed, Human Services Training Institute, Box 1567,
Springfield College, 263 Alden Street, Springfield, MA
01109.

April

6-10 La Crosse Cardiac Rehabilitation, La Crosse,
WI. Contact Philip K. Wilson, University of Wisconsin La Crosse, 1725 State Street, La Crosse, WI 54601.

10-11 17th Annual East Carolina University Sports
Medicine Conference, Greenville, NC. Contact Rod

16-18 International Isokinetic Congress, Lake Tahoe,
NV. Contact Jack Halback, Orthopaedic and Sports
Education and Research, 505 King Street, La Crosse, WI
54601.
23-24 Fourth Annual Hawkeye Sports Medicine Sym
posium, Iowa City, IA. Contact the University of Iowa,
Center for Conferences and Institutes, Iowa Memorial
Union, Iowa City, IA 52242.
23-25 Second Congress on Sports Injuries for the
Primary Care Physician, Grenelefe, FL. Contact Brian
C. Halpern, MD, 6262 Hamilton Road, Box 9517,
Columbus, GA 31995.
25-26 Evaluation of the Lower Extremity Kinetic
Chain, Chicago, IL. Contact Michael Kett, Dupage
Sports Injury Center, 135 Palmer Drive, Suite 24,
Elmhurst, IL 60126.
27-29 Texas Emergency Care Symposium, San
Antonio, TX. Contact American College of Emergency
Physicians, 1987 TECS, P.O. Box 610717, Dallas, TX
75261.
29-May 1 Cleveland Clinic Foundation Sports Medi
cine Symposium, Cleveland, OH. Contact Dept. of
Continuing Education, 9500 Euclid Avenue, Room TT3301, Cleveland, OH 44106.

LE-125 PLUS
ACCESSORIES

QUADRICEPS REST MODEL No. QR-150

Designed to assist in the proper positioning for
bilateral and unilateral Quadriceps exercises.
Helps buildup in the popliteal area. Aluminum
base, firmly padded, tough brown vinyl
upholstering. H 2W, W 615/16 ", L 131/B ".

LEG/ANKLE EXERCISER

plnin

SLOTTED WEIGHTS

No.
No.
No.
No.
No.
No.

AL-27
AL-5-8
GI-125
GI-52
GI-5
GI-10

wt.
wt.
wt.
wt.
wt.
wt.

ea.
1/4 Ib. ( .11
ea.
% Ib. ( .28
ea. 1 1/4 Ib. ( .56
ea. 21/2 Ib. (1.13
ea.
5 Ib. (2.27
ea.
10 Ib. (4.53

Kg)
Kg)
Kg)
Kg)
Kg)
Kg)

Aluminum
Aluminum
Cast Iron
Cast Iron
Cast Iron
Cast Iron

^JELGIN EXERCISE EQUIPMENT CORPORATION
3166
DESPLAINESAVENUE • DESPLAINES, IL 60018 • 312/699-6555

Volume 22 Number 1 — Spring 1987 • Athletic Training 57

June

May

3-8 Annual American Orthopaedic Association Meet
ing, Washington, DC

8-12 La Crosse Cardiac Rehabilitation, La Crosse,
WI. Contact Philip K. Wilson, University of Wisconsin
-La Crosse, 1725 State Street, La Crosse, WI 54601-9959.

8-10 "Stress: Helping the Helper", Baltimore, MD.
Contact Jeffrey T. Mitchell, Emergency Health Services
Department, University of Maryland Baltimore County,
Catonville, MD 21228.

8-11 Universal Fitness Institute, Cedar Rapids, IA.
Contact Universal Gym Equipment, Inc., 930 27th
Avenue SW, P.O. Box 1270, Cedar Rapids, IA 52406.

13-17 Response 87 (for the Emergency Response
Community), Orlando, FL. Contact Mary Jane Reynolds,
Response 87, 101 North Seventh Street, Louisville, KY
40202.
14-16 Tenth Annual Sports Medicine Symposium,
Madison, WI. Contact Sarah Aslakson, Continuing
Medical Education, 465B WARF Building, 610 Walnut
Street, Madison, WI 53705.
18-21 Universal Fitness Institute, Cedar Rapids, IA.
Contact Universal Gym Equipment, 930 27th Avenue
SW, P.O. Box 1270, Cedar Rapids, IA 52406.
21-23 NATA District 3 Meeting, Four Seasons Holiday
Inn, Greensboro, NC.
27-30 American College of Sports Medicine, Las
Vegas, NV.
30-31 Annual Hazardous Materials Reponse Seminar,
Springfield, MA. Contact I.R. Desrosiers, Human Ser
vices Training Institute, Box 1567, Springfield College,
263 Alden Street, Springfield, MA 01109.

14-17 National Athletic Trainers Association Nation
al Convention, Columbus, OH. Contact NATA, P.O. Box
Drawer 1865, Greenville, NC 27858.
21-26 The Ohio State University Student Trainer
Workshop, Columbus, OH. Contact Bill Davis, As
sistant Trainer, The Ohio State University, 410 Woody
Hayes Drive, Columbus, OH 43210.
22-26 Boston Sports Medicine Institute Eighth An
nual Conference, Boston, MA. Contact Dr. Alfred
Roncarati, U Mass/Boston, Division of Continuing
Education, Harbor Campus, Boston, MA 02125.
24-27 "The Art and Science of Sports Medicine",
Charlottesville, VA. Contact Dr. Joe Gieck, University
of Virginia, P.O. Box 3785, Charlottesville, VA 22903.
25-28 NATA District 8 Meeting, Red Lion Inn, San
Jose, CA.
26-28 National Strength and Conditioning Associ
ation Annual Meeting, Las Vegas, NV. Contact Debra
Potter, Director of Marketing, NSCA, P.O. Box 81410,

Save Shoiddei5,Elbows and'22jOOO.

Introducing the ultimate upper extremity rehab machine. It offers
portability, electronic monitoring and patient stability

And, instead of costing $26,900 or more, like an isokinetic machine,
it sells for about $4,200. Call The Tbro Company at 49k
ISOPOWEtfSESO
1-800-2477232. (In MN, 1-612-887-5995.)
© 1986 The Toro Company
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WANTED

Volunteers, Coaches,
Muggers, Publicists,
Fund Raisers,
Organizers
& Friends!
For more
information about

Olympic.

Special Olympics
in your state

please call:

Special Olympics International Headquarters... (202) 628-3630
Alabama .................... (205)261-3383
Montana .................... (406) 791-2272
Alaska ....................... (907) 561-6070
Nebraska ................... (402) 345-5414
Arizona ..................... (602) 967-4762
Nevada ..................... (702) 382-2098
Arkansas.................... (501) 666-0246
New Hampshire.............. (603) 524-4218
California ................... (213) 451-5767
New Jersey ................. (201) 562-1500
Colorado ................... (303) 762-1951
New Mexico ................. (505) 266-8893
Connecticut................. (203) 375-4318
New York ................... (518) 370-4816
Delaware ................... (302) 368-6818
North Carolina............... (919) 787-6714
Florida...................... (904) 385-8178
North Dakota ................ (701) 746-0331
Georgia..................... (404) 458-3838
Ohio........................ (614) 471-9919
Hawaii ...................... (808) 521-5641
Oklahoma...................1-800-722-9004
Idaho....................... (208) 342-5226
Oregon ..................... (503) 230-9400
Illinois ...................... (309) 438-2551
Pennsylvania ................1-800-235-9058
Indiana ..................... 1-800-742-0612
Rhode Island ................ (401) 421-6037
Iowa........................ (515) 278-2513
South Carolina .............. (803) 765-1952
Kansas ..................... 1-800-332-0289
South Dakota................ (605) 677-5318
Kentucky ................... 1-800-633-7403
Tennessee .................. (615) 322-8292
Louisiana ................... (504) 345-6644
Texas....................... (512) 835-9873
Maine ...................... (207) 839-6030
Utah........................ (801) 377-4156
Maryland ................... (301) 661-4200
Vermont .................... (802) 879-0490
Massachusetts............... (617) 245-5570
Virginia .....................1-800-932-4653
Michigan.................... (517) 774-3911
Washington ................. (206) 362-4949
Minnesota................... (612) 333-0999
West Virginia ................ (304) 422-1868
Mississippi .................. (601) 266-5384
Wisconsin................... (608) 241-1324
Missouri .................... (417) 782-0939
Wyoming ................... (307) 235-3062
District of Columbia ....... (202)244-1910
U.S. TERRITORIES

American Samoa .. (684) 639-9866 • Guam .. 646-8052 • Puerto Rico .. (809) 754-0833 • Virgin Islands .. (809) 772-2133 Ext 278
Typesetting & graphics of this page courtesy of NAPCO, Inc., 2820 Dorr Avenue, Fairfax, Virginia 22031 • (703) 573-6061

The Rich-Mar H.V. II Provides Versatility plus
"User Friendlif Features for Effective Treatment!
Three modalities in one unit, (ultrasound, High Volt
Galvanic stimulation and combination of both) in
creases the capabilities for successful treatment
results.
The Ultrasound provides a wide range of pulse
rates and duty cycles to prevent periosteal discom
fort and an activator safety circuit to prevent in
advertent output from the transducer. The trans
ducer is hermetically sealed for under-water treat
ment and provides full therapeutic
output, over 20 total watts.
The High Volt Galvanic

features a pulse pair interval control to provide a wider range
of treatment capabilities by adjusting the spacing between
paired pulses while insuring patient comfort. An additional
feature is a two second rise time when in pads ALT./RECIP.
resulting in a smooth build-up of current.
All the above features can
be utilized for combination
treatment plus the
added feature of
portability for
home health
care.

RICH-MAR CORPORATION
MEDICAL ELECTRONICS
P.O. BOX 879 / INOLA, OKLAHOMA 74036-0879
(918) 543-2222

Lincoln, NE 68501.
26 The Injured Athlete: Initial Assessment and Man
agement Techniques, Baltimore, MD. Contact Nancy
Moss, Health and Education Council, 7201 Rossville
Blvd., Baltimore, MD 21237.

July

8-11 N AT A District 9 Meeting, University of Southern
Mississippi Campus, Gulfport, MS.
23-25 NATA District 6 Meeting, Convention Center,
Arlington, TX.
27-31 Sports Medicine Update 1987, San Diego, CA.
Contact Office of Continuing Medical Education, UC
San Diego School of Medicine, M-017, La Jolla, CA
92023.
31-August 8 International Summer Special Olympic
Games, Notre Dame, IN. Contact Jim Russ, Head
Athletic Trainer, Athletic Dept., University of Notre
Dame, Notre Dame, IN 46556.
ATHLETIC TRAINING will list events of interest to
persons involved in sports medicine, providing items
are received well in advance of publication. Please
include the name and address of the person to contact
for further information. Send items for the CALEN
DAR to Jeff Fair, Head Athletic Trainer, Athletic
Department, Oklahoma State University, Stillwater,
OK 74074. Refer to the following dates to ensure your
event will appear in the desired issue.
@

ISSUE
Spring
Summer
Fall
Winter

Biomechanical Ankle Platform System

1987 District Meetings
Districts 1 & 2 January 11-13
Kutcher's Country Club
Monticello, New York
District 3

May 21-23
Four Seasons Holiday Inn
Greensboro, North Carolina

District 4

March 12-14
Kahler Hotel
Rochester, Minnesota

District 5

March 20-22
Lincoln Center, University of
Nebraska
Lincoln, Nebraska

District 6

July 23-25
Convention Center
Arlington, Texas

District 7

March 13-15
Kellogg Center, Utah State University
Logan, Utah

District 8

June 25-28
Red Lion Inn
San Jose, California

District 9

July 8-11
University of Southern Mississippi
Campus
Gulfport, Mississippi

District 10

March 13-14
Sheraton Hotel
Spokane, Washington

Strength / Endurance / Balance / Coordination / Proprioception

For injury diagnosis, dynamic rehabilitation and
conditioning, consider E^\PS...designed to produce predictable
stress on the lower leg, ankle and foot.
BAPS Provides Functional Progression to Achieve
Functional Stability
Camp International, Inc.
P.O. Box 89
Jackson, Ml 49204-0089

Write or call for more information
1-800/492-1088
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1987 Cramer Athletic Training Workshops
& Hosts
Basic Student Trainer Workshops
June 7-10
University of Colorado

June 28-July 1
Eastern Kentucky University

July 26-29
Maryville College of St. Louis

June 21 -24
Arizona State University

Northern Illinois University

August 2-5
SUNY - Cortland

Boulder, CO
Dave Burton, ATC

Tempe, AZ
Bruce Kalish, ATC

Bucknell University

Lewisburg, PA
Roberta Simmons, ATC

Richmond, KY
Bobby Barton, ATC

DeKalb, IL
Wayne Vaupel, ATC

University of Wisconsin/Whitewater
Whitewater, WI
Jane Sandusky, ATC

St. Lotus, MO
Ron Finnan, ATC

Cortland, NY
John Cottone, ATC

Grand Valley State College
Allendale, MI
Doug Woods, ATC

Emporia State University

July 5-8
Salisbury State College

Hofstra University

Emporia, KS
John Baxter, ATC

Salisbury, MD
Pat Lamboni, ATC

Hempstead, NY
Rick Zappala, ATC

Florida State University

San Jose State University

Mankato State University

Indiana University

July 12-15
North Texas State University

August 9-12
Seattle Pacific University

July 19-22
College of William & Mary

Date to be determined
Clemson University

Tallahassee, FL
Randy Oravetz, ATC
Bloomington, IN
Kip Smith, ATC

Kent State University

Kent, OH
John Faulstick, ATC

Northeast Louisiana University
Monroe, LA
Charlie Martin, ATC

Oklahoma State University
Stillwater, OK
Jeff Fair, ATC

San Jose, CA
Katie Flanagan ATC

Denton, TX
George Young, ATC

Williamsburg, VA
Steve Cole, ATC

Mankato.'MN
Gordon Graham, ATC

Seattle, WA
Bob Grams, ATC

Clemson, SC
Fred Hoover

Memphis State University
Memphis, TN
Linda Arnold, ATC

Advanced Student Trainer Workshops
June 21 -24
Indiana University

June 28-July 1
Illinois State University

July 12-15
North Texas State University

Kent State University

Northern Colorado University

Date to be determined
Clemson University

Bloomington, IN
John Schrader, ATC

Kent, OH
John Faulstick, ATC

Normal, IL
Kathy Schneidwind, ATC
Greeley, CO
Dan Libera

Denton, TX
George Young, ATC

Clemson, SC
Fred Hoover, ATC

1987 Cramer Coaches Athletic Injury Clinics
Washburn University

University of Florida

University of Oregon

Butler University

Topeka, KS 66621
June 7-11
Steve Ice, ATC
Dept. of Athletics
913-295-6334, ext. 753
Eugene, OR 97403
June 15-19
Rick Troxel, ATC
Physical Education Dept.
503-686-4105

Arkansas State University

Jonesboro, AR 72467
June 21-25
Dr. John Hozinski
P.O. Box 240
State University, AR
501-972-3066
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Gainesville, FL 32611
June 21-25
Dr. Ron Siders
302 Florida Gymnasium
904-392-0584
Indianapolis, IN 46208
June 28-July 2
Ralph Reiff, ATC
Hinkle Field House
317-283-9375

Montclair State College

Upper Montclair, NJ 07043
June 28-July 2
Dr. Joan Schleede
Dept. of Physical Education
201-893-5254

University of Nebraska

Lincoln, NE 68508-0618
June 28-July 2
Duke LaRue, ATC
University Health Center
15th & U. St.
402-472-7490

Texas Tech University

Lubbock, TX 79409
July 12-16
Dr. Ed Burkhardt
Dept. ofHPER
806-742-3335

15 times
Durable, resilient
Lexan® construction,
stronger than steel
with better impact
absorption

Ligament
Augmentation
System™ (see inset)
provides bilateral
support in a lateral
brace without
reloading

Lightweight. ..
total weight less
than one pound

Single hinge design...
more stable than
multi-hinge braces...
follows knee movement
for superior mobility
without "pistoning"
The Ligament Augmentation
System™

Nonslip fit...
exterior Velcro®
strap and neoprene
cuffs mean the
knee guard stays
in place without tape

Sized to fit...
two standard length
and uniquely designed
attachment cuffs
FOR FURTHER INFORMATION ON
THE LOCATION OF YOUR NEAREST
DEALER CALL 1-800-237-8254
OR IN ILLINOIS (312) 969-1280.
TES1 DATA AVAILABLE UPON REQUEST.

A single set of nonstretch tension
straps cross at the medial side of
the knee, creating a system of
protection unattainable joy co
ventional lateral braces

P.O. BOX 9
1ARENDON Hll IS, IL6O514

When it hurts...
THERA-GESIC® penetrates rapidly, providing
counter-irritant and analgesic effects to soothe
sore muscles, joints and tendon sheaths.
THERA-GESIC® plus ice is an exceptional im
mediate treatment modality and will often minimize
rehabilitation time.
THERA-GESIC® is greaseless, water washable,
and does not stain uniforms or equipment.

THERA-GESIC
Analgesic Creme Balm

(•PHARMACAL COMPANY
San Antonio, TX 78296

For more information please call
1 (800) 531 -3333 or in Texas 1 (800) 292-7364.
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Book Reviews
Phil Callicutt. ATC. EdD

Therapeutic Modalities In Sports Medicine
Edited by: William E. Prentice, Ph.D, ATC, LPT
Times Mirror/Mosby College Publishing
11830 Westline Industrial Drive, St. Louis, MO 63146
1986
263 pages: illustrated
I have been reluctant to review this work due to the
fact that the editor and the majority of the contributors
have been friends and in some cases I have watched
them develop from student trainers to positions of
national prominence. Upon starting the review process
for the Journal I decided to do the most critical and
complete review I could accomplish.
As I have stated in prior book reviews, sports medicine
books are being written and published at the rate of
about one a month. Some are only good; but this one
turned out to be great. This is not surprising due to the
fact that the editor, Bill Prentice, and the contributors,
Gerald Bell, Marc Davis, Phil Donley, Dan Hooker,
Clairbeth Lehn and John Spiker, represent the best the
athletic training profession has to offer. They all have a
complete professional and education background which
enables them to tackle a complex project such as
Therapeutic Modalities In Sports Medicine, and produce
an interesting text which has been long overdue.
The book is divided into eleven well written chapters
covering the following aspects of therapeutic modalities:
Mechanisms of pain, Basic principles of electricity,
Electrical stimulating currents, Infrared modalities,
Ultrasound, Shortwave and microwave diathermy,
Traction, Massage, and Intermittent compression
devices. Each chapter is filled with good solid informa
tion concerning all the questions which from time to
time arise in the professions of athletic training and
sports physical therapy practice.
The question is posed by Bill Prentice in the preface:
What role should a modality play in injury rehabilita
tion? After reading this excellent text, this reader had no
problem answering this important question, and I know
you will arrive at the same conclusion. This text answers
many of our everyday questions concerning modalities
and their proper place in the care of sports related
injuries. It will also serve as a much needed guide for the
athletic trainer or sports physical therapist who is
interested in knowing not only how to correctly utilize a
modality, but also why that particular modality is the
most effective in a given situation. The strongest points
of this text are: number one, the authors and their many
years in the field of prevention and care of sports related
injuries, and number two, the method by which they
have combined the theoretical and practical
aspects. The authors have done an excellent job in
making the text interesting and useful.
I strongly recommend Therapeutic Modalities in
Sports Medicine to everyone who has an interest in the
field, to the young athletic trainers who feel that they
will change the profession for the better, and to all my
"Brown Shoe" contemporaries who are counting the
years for the NATA Twenty-Five Year Award and
dreaming of their shot at the Trainer's Hall of Fame.

A Manual Of Orthopaedic Terminology
Carolyn Taliaferro Blauvelt
Fred R.T. Nelson, MD, FACS, FAAOS
The C.V. Mosby Company
11830 Westline Industrial Drive, St. Louis, MO 63146
1985; Third Edition
304 pages; 98 illustrations
Price $24.95
There seems to always be an orthopaedic term or
phrase which for some reason has escaped our memory
while we are reading a physician's report or preparing a
lecture on some new advance in the field. This manual
provides quick, easy access to definitions of terms
relating to all aspects of orthopedics. The newly revised
third edition serves as a valuable source of orthopedic
information.
This excellent book features terms relating to diseases,
procedures, therapies, x-ray techniques, laboratory
exams and rehabilitation, including those pertaining to
physical therapy and prosthetics. Unlike most of
terminology dictionaries, this manual groups terms into
such categories as tissue types and anatomic location,
thus facilitating greater understanding of the term and
its function.
This easy to use manual is divided into twelve wellorganized chapters dealing with all terms which we use
on a regular basis, and three appendices detailing with
orthopaedic abbreviations, the human skeleton, and
anatomic positions and directions.
I can assure you this manual is well worth the cost,
and will be a source of much valuable information for
the athletic trainer who is required to write correct and
detailed reports, as well as the Athletic Training
curriculum student preparing for the National Certifica
tion Examination. ©

Cruciate Ligament Assessment, from page 31
4.

5.

Malcom L, Daniel D, Stone ML: Instrumented Knee
Stability Measurement Technique, Knee Ligament Arthrometer: Model KT-1000. MEDmetric Corp. Professional
Medical Instrumentation. San Diego, CA. 1984. pp. 1-50.
Weesner C, Albohm C, Ritter M: A Comparison of Anterior
Cruciate Ligament and Posterior Cruciate Ligament
Laxity Between Female and Male Basketball Players. The
Physician and Sports Medicine 14(5):149-54, 1986. ©

YOUR ENTIRE SEASON
COULD BE LOST BY ONE
CRAMP A T THE WRONG
TIME...

MOST PRO TRAINERS USE
SLO-SALT@-K & FOSFREE®

SLO-SALT®-Kand FOSFREE®
insure physiologically balanced
electrolyte levels. FOSFREE®
stops leg and major muscle
cramping in cramp prone ath
letes. FOSFREE® also provides
a comprehensive vitamin for
mat. FOSFREE® tablets used
one hour before practice and
game time help prevent most
troublesome leg and muscle
cramps. SLOSALT®-K is the
first line of defense against
eat fatigue, and hot weather
loss of performance. In addition
to potassium, sodium, and
chloride, SLO-SALT®-K
releases slowly, over a 3 to 4
hour period, which means
continuous replacement of
electrolytes. SLO-SALT®-K and
FOSFREE® provide total cov
erage in your athletes.

DISCOVER COLUMBUS!
Attend the 38th Annual Meeting
and Clinical Symposium
June 14-17, 1987
Columbus, Ohio

PHARMACAL COMPANY
San Antonio, TX 78296

For more information please call
toll free 1 (800) 531-3333 or
in Texas 1 (800) 292-7364.
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DeWayne "Spike" Dixon
June 8, 1915 - July 9, 1986
Spike Dixon died July 9,1986 in Bloomington, Indiana. Spike became one of the founding fathers of
the National Athletic Trainers' Association after attending Indiana University and the University of
Illinois, where he served as a student teacher.
He served as head trainer at Washington University and Marquette University before returning to
Indiana University in 1948 to become their head trainer. In 1961 he became an associate trainer,
enabling him to pursue his interest in teaching. He retired in 1974.
Spike was active in the NATA, authored The Dixonary of Training Techniques and was active in
local affairs. He is survived by one daughter, Diane Scales, one son, Douglas, two brothers, Carl and
Dale, one sister, Annabelle Edwards, and four grandchildren.
As a founding father, Spike's contributions have been and will continue to be a basis of our
profession.
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Michael J. "Mickey" O'Brien
July 11, 1908 - October 24, 1986

Mickey O'Brien, the athletic trainer who taped and treated ailing University of Tennessee athletes
from 1938 to 1973, died October 24, 1986. He had been in failing health for several months.
Mickey came to U.T. from the University of Chattanooga in 1938, hired by the late General Bob
Neyland, who coached the Vols for 21 seasons. Except for three years O'Brien spent in the U.S. Navy
Pre-Flight Training (1942-45), he served the Vols until his retirement in 1973.
Under Neyland, O'Brien was given many duties. At one time, he was in charge of the team Training
Table, oversaw equipment and laundry operations and served as chief recruiter in Chattanooga,
North Georgia and Florida, as well as caring for all the university athletes.
Experts in sports medicine regarded O'Brien as one of the premier college trainers of all time. A
member of the Helms Foundation Hall of Fame, he helped form the Southeastern Conference Trainers
Association and was its first president. He was a founding father of the National Athletic Trainers
Association.
In treating injuries, O'Brien was always guided by one cardinal interest: the welfare of the injured
player. "The most important thing is to determine, as nearly as possible, the extent of the injury and to
know when a player should be removed from the game and when he is able to return," he said. "It's
always important to explain to the boy why he is being kept out of action, for morale purposes."
Mickey blazed a lot of trails in his profession. Many of his designs and innovations in playing
equipment (bolstered hip and shoulder pads) are now universally employed.
With Mickey's passing, he takes with him a part of Tennessee's football legend. Hundreds of men
who played for the Vols, and thousands more who knew him as fans, will remember him not only with
respect but with personal warmth. His contributions to the field of sports medicine were numerous.
Many a young man has been able to participate in football more safely because of Mickey O'Brien's
innovations in treatment and care of athletic injuries and protective equipment.
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NOTHING HINGES ON KNEE-SAVER®
Protective Knee Brace

Unique action loop floats
on spools, moves with player;
doesn't pre-load ligaments.
No hinges to restrict
mobility - wear out
Introduced at the 1 985 NATA Show, this patented
design works for any position player in contact
sports and is now protecting high school,
college, and professional athletes.

(Loop cover removed)

becomes m
impact,
On
lateral protective brace
that shields the knee
and diffuses impact

Spools are fixed pulleys on
contoured thigh and calf
plates that maintain position,
wrapped or taped.

Standard Knee-Saver®
with neoprene wrap;
converts to tape-on

For distribution inquiries and sales information,
contact Brooks at (916) 823-8865.

Sports Appliance Products, Inc.
Patented in U.S.; foreign patents pending

9160 Shanley Lane • Auburn, CA 95603

Association
Activities
David G. Yeo, ATC, DPE

Bob Bauman Gets Distinctive Honor
Clarence A. "Bob" Bauman, long-time athletic trainer
at St. Louis University, recently had the University's
new athletic, fitness, and training facility named in his
honor. The complex will be known as the BaumanEberhardt Athletic Center. Doc Bauman has influenced
more young men at St. Louis University, as counselor,
friend, and healer, than probably any other person. For
a person who has given his whole life to others, there is
tremendous satisfaction in seeing your work recognized
and carried on through the naming of a major facility.
Part of what the committee said about Doc Bauman
was as follows: "In his long career in university and
professional sports (St. Louis Cardinals baseball), Bob
Bauman has been an outstanding example of all that is
good in sports. He has devoted his life and his profession
without concern for material gain. He has directed his
talents and his time to the healing of athletes from all
walks of life. Bauman is a man admired and respected
by the thousands of athletes with whom he has worked.
He is the kind of a person who gives you pleasure just
thinking back about the great things he has done for his
fellow human beings . . . and so quietly!"
It is an honor, indeed, to have Doc Bauman, age 77, as
part of the National Athletic Trainers Association.

Threat to Licensure Law in Massachusetts

(from District 1 Newsletter)
In Massachusetts, Chapter 667 of the Acts of 1982
provides that only licensed individuals may practice
athletic training within the Commonwealth. This law
has recently come under fire by the Massachusetts
Interscholastic Athletic Association. This group of high
school athletic directors has stated that they are going
to introduce legislation that would exclude athletic
trainers from Chapter 667. Their public reason for doing
this is that they cannot find enough licensed athletic
trainers to fill current vacancies. They contend that they
must use EMTs, coaches, and other athletic department
personnel to do the job of the athletic trainers they
cannot find.
Chapter 667 is a good law. It sets uniform standards of
professional conduct for athletic trainers, and bestows
legal status upon the profession. The law does not
require that a school hire an athletic trainer, but if an
athletic trainer is hired, they must be licensed. From a
consumer's perspective the law gives parents security in
the knowledge that their athletic children are being
taken care of by qualified individuals.
For more information on how to help preserve Chapter
667, Athletic Trainers of Massachusetts members can
contact their regional representatives. Non ATOM
members can contact: T. Kennedy, Harvard Athletic
Department, 60 John F. Kennedy Street, Cambridge,
MA 02138.

The New Jersey State Interscholastic Athletic Associ
ation recently adopted a motion to form a task force for
athletic injuries. The purpose of the group is to review
and prepare information on prevention and treatment of
athletic injuries as they pertain to interscholastic
athletics.
NATA members asked to serve on the committee
include:
Lisa Camillone, Mercer County Community College
Phil Hossler, East Brunswick High School
Dick Malacrea, Princeton University
Mark Haines, Delran High School
Carolyn Goeckel, Seton Hall University
Leigh Dinkier, Hamilton West High School
Patrick Connors, Institute for Medicine in Sports

District News
District 1
Jim Gossett, Head Athletic Trainer and Associate
Professor of Physical Education at Columbia University,
has been elected President-Elect of the Eastern Athletic
Trainers Association. Jim has an M.S. in Applied
Physiology from Columbia and an M.S. in Athletic
Training from the University of Arizona. He has served
on the NATA Certification Committee, has been a
consultant to the Professional Examination Service,
and has spent several summers working with the US
Olympic teams.
Jim Stricek (North Hunterdon HS, Annandale, NJ
08801), Mert Shane (East Stroudsburg University, PA)
and Debbie Jackson (University Park, PA) are in the
process of compiling a history of the Eastern Athletic
Trainers Association. They would appreciate help from
any member who has information regarding past
activities and meetings of the EATA, especially from
1950-1965.
District 5
Nebraska has become the fifth state in the district to
obtain licensure, effective January 1988. Iowa continues
to work on licensure. Nationally, 19 states now have
licensure.
District 6
Award recipients not previously noted are Steve
LaBrutta for the Ken Locker Award, and Sandy Miller
for the Sam Ketcham Award. All-Star Trainers for the
North were Dave Burton, Herb Kensing, and Mark
Gilert. All-Star Trainers for the South were Amos
Ketcham, Wilfred Kyle, and Mark Phillips.
District 9
The Fourth Annual Kaye Barrett Droke Scholarship
Awards for student trainers have gone to Jay Logan of
Florida State University, Mike Coley of Georgia Tech,
Craig Boyd of Morris Brown College, Mary Beth Brooks
of the University of Kentucky, and Tim Mullins of the
University of Mississippi.
The Archives committee for the writing of the history
of the Southeast Athletic Trainers Association has been
formed under the direction of Jay Shoop of the Tampa
Bay Buccaneers. If you would like to volunteer, drop Jay
a line.
The new SE AT A Award of Merit has been designed to
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recognize the athletic trainers that have contributed to
the growth and development of District 9. Chattanooga
Corporation has offered to fund this award which will be
similar to the President's Challenge Award. The selec
tion committee is made up of the District Executive
Committee. Contributions on the District and National
level will be part of the criteria.

District 10
The Annual Northwest Athletic Trainers Association
District Meeting and Clinical Symposium was held
March 13 and 14 in Spokane, Washington, and featured
presentations from the allied science areas of sports
psychology, biomechanics, and motor learning. The
NWATA gives special recognition to Dick Melhart for
his promotion of sports medicine at the international
level. He is also congratulated on his efforts in assisting
with the rescue of fellow passengers on board his
hijacked flight in Karachi, Pakistan last fall.

Athletic Trainer of the Year
The winners of the twelfth annual Athletic Trainer of
the Year award, as sponsored by Nutrament and the
NATA, are as follows:
Professional Division: Dean Kleinschmidt, New
Orleans Saints
College Division: Donald D. Lowe, Syracuse Univer
sity
Junior College Division: Chip Marchbank, Golden
West College, CA
High School Division: Hal L. Hilmer, John Hershey
High School, IL

Members Certified in 1986
The National Athletic Trainers Association is pleased
to announce the following members who became certified
in 1986. Congratulations to each of you.

District 1
Brian Scott Bachelder
Sharona Ben-Sorek
Stephen B. Camarro
Martin Dominic Devine
Edward Michael Doherty
Donna L. Duley
Paul A. Gerhardt
Patricia H. Greene
Karen E. Greer
Jodie Lynn Hermann
Susan J. Loftus
Darlene Frances Moore
Gail Susan Samdperil
Mary J. Schmitt
Deborah L. Swanton
Amy Teresa Vanderzee
Karolyn Dana Welsh
Pamela J. Woods

District 2
Denise L. Adams
Bonita Louise Alunni
John Nicholas Angelini
Michelle Anne Barbour
Raymond Barile
Steven Christian Brace
Jim A. Bunstone
Paul A. Cacolice
Gregory Cipkins
Richard David Coll
Howard Lawrence Danzik
Joseph M. Domosh
Michael Bryant Duffey
Mark T. Eberle
Barbara A. Foster
Karen A. Gesell
Alan J. Goldstein
Lynne M. Gramberg
Rebecca Lynne Hagerdon
Said A. Hamden
Lori Richards Hergenrother
Meredith Hollander
Brian Alan Hutchinson
Debra Lee Hutchinson
David Bryan Huttinger
Anita S. Kern
Janet E. Kingett
Christopher John Koenig
Lisa Jane Kulsar
John Thomas Locke
Jeanette A. Miller
John A. O'Hara
Denise Lynn Parker
David Francis Pawlowski
Lee-Ann J. Pearce

Marlene Perez
Lisa Erin Polko
Audrey A. Purcell
Fatina J. Rhoades
James Ellis Riser
Louise Ruth Rother
Jeffrey L. Ryan
John Donald Schaper
John Stephen Scott
John H. Shuman
John B. Sobing
Robert C. Stahara
Christopher William Triolo
John R. Wawrzyniak
Deborah Lee Yeager

District 3
Andrew Paul Altman
Cecelia M. Becker
Diane M. Corbett
Donna Marie Fox
Thomas Jefferson Gephart
William Henry Hartman
Susan E. Payne
Edward Brock Price
Jonathan E. Reinmuth
Jose Enrique Rivera
Elizabeth J. Ryland
Alan Jerome Shankroff
Susan H. Stein
Norma Leigh Sue
Bret A. Wood

District 4
Robin Lynne Acton
Chris Barry Anderson
Barbara Ann Aug
Keith Martin Hartley
Terri L. Becker
Molly Jeanne Blechl
Gerrie Leisa Bonarrigo
Lynn Marie Budzak
Edward L. Burns
William Yancey Childs
Michele Marie Cink
Elizabeth Anne Cook
Daniel R. Cowell
Tammie Jean French
Gregory C. Gamble
Linda Sue Holbrook
Carol Jeane Humble
Michael Johnson
Kristin Ann Juergens
David L. Kuhn
Patricia Ellen Lacy
Garrick Lebo

Bruce P. McAllister
Brian James McCann
John Joseph McKinney
John William Morr
Stephen J. Mundle
Holly M. O'Donnell
Cynthia Ann Olson
Robin Catherine Paine
Daniel Phillip Petra
Peter George Poggione
Renee Louise Polubinsky
Karen J. Prashaw
Patricia Ann Rayes
Lynn Karen Reuss
Andra A. Rozentals
Bruce Alan Rueter
Sandra L. Scruggs
James Dean Sell
Alison Ellan Smart
Robert J. Smit
Sheryl Lynette Stockman
Elizabeth C. Stone
Lisa S. Van Landschoot
Samuel Jon Voight
David Randolph Webster
Paula J. Williams
Bradley D. Wilson
Joanne Winters
Neil Gerard Wywialowski

Mary Christina Nitz
Catherine Ortega
William Paul Plonsky
Hugh Stacey Shapiro

District 7
Michael Dale Boese
Ronda Kay Ingram
Lee Edward Jonas
Maile S. Kamalu
Dona L. Muntrer

District 8

T<ToHi> T RHI-V.O

Cathlenn Anne Brady
John Kyle Buchanan
Janice M. Cantore
Cynthia Janet DeYoung
Willda Alette Drake
Gustavo A. Garcia
Andrew Eric Heuser
Charlene Dawn Kurihara
Dan John Lundgren
Jennifer Lynn MacLean
Clayton Willis Mitchell
Leslie Midori Niino
Cynthia Price
Julie Anne Rodriguez
John F. Schmidt
David H. Schuld
Tina A. Schwager
Christopher Robin Spalding
Mark Takashi Takata

Philip D. Carr
A. Todd Carter
Jill Marie Collins
C. Henrik Cyren
Randall Scott Fox
Charles Henry Greene, III
Lisa Marie Hass
Jacquelyn Rose Hendrickx
Richard C. King, ATC
Wendy Collins Larimore
Ixiri Kay Lenstrom
Enrique Perez-Guerra
Robert Alien Pollman
Laura Ann Schindler
Judith G. Struckhoff
Gina Lori Wagner
Gary Richard Waller

Lorraine Veronica Chiodo
Richard Eugene Clemons
Michael Alien Crowden
Jeri H. Francoeur
James Carroll Gamber, III
John David Harding
Debra G. Koon
Sheri Kay McNew
John A. Nyland
Gerald Sean O'Leary
Jeffrey T. O'Neil
Alfred Bernard Shuford
John E. Skelton
Hank W. Wright
Gail B. Yeager

District 5
Sandra Lee Beitelspacher

District 9

District 6

District 10

Randall C. Briggs
Michael W. Browne
Lissa J. Hammit
Gerald Joseph Harkins

Brian K. Apling
Heather Elizabeth Khan
Dain Martin Smith
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Potpourri
Dennis Aten, ATC, RPT, MS

Some Safety Helmets Unsafe
News Release

Thousands of bicyclists are wearing safety helmets
that are dangerously unsafe, judging from studies at the
University of Southern California.
"Too many bicyclists make the mistake of assuming
that one bicycle helmet is just as good as another. Our
studies show helmet variations that could mean the
difference between life and death," reports David R.
Thorn, a research associate at the head protection
research laboratory of USC's Institute of Safety and
Systems Management.
"Most bicycle helmets offer genuine protection. But, in
the absence of established helmet-performance stand
ards, others are so poorly designed that they offer little
or no protection. Some, such as the leather 'hairnet' type,
are designed strictly for looks."
Thorn notes that many types of headgear have become
available in recent years as increasing numbers of
bicyclists have become aware that a "minor" fall from a
relatively slow-moving bicycle can be just as damaging
to the head as a fall from a high-powered motorcycle.
He advises:
"Consumers can protect themselves by choosing
widely available helmets that are certified to meet
recently developed standards.
"Helmets that have met these standards — set by the
American National Standards Institute (ANSI) and the
Snell Memorial Foundation — bear the stickers of those
organizations."
Thorn, Hurt and their USC colleagues have repeatedly
demonstrated that only bicycle helmets meeting ANSI
and/or Snell standards afford the protection that
bicyclists need. And the USC researchers have further
confirmed their conclusion by engaging in detailed
studies of bicycle accidents.
In a paper for the American Association for Auto
motive Medicine, Thorn and Hurt report:
"In order to determine the accident performance of the
bicycle safety helmet, it was necessary to completely
reconstruct the accident events. This required the
collection of complete information on vehicle damage,
roadway conditions, medical records, and examination
of the accident-involved helmet. (Such studies showed
that) the most common design fault of the unqualified
(non-ANSI/Snell) helmets is the failure to incorporate
significant energy-absorbing material into the construc
tion."
Thorn recommends that purchasers choose helmets
that at least meet the standards of ANSI and/or Snell.
He suggests, too, that the buyer look for the following
features:
— A hard outer shell. (Some helmets have very thick
styrofoam but no outer shell at all.)
— An energy-absorbing styrofoam liner that feels
hard and is at least half an inch thick.
— A substantial retention system to keep the helmet
on in a fall. To test the strength of straps and
fasteners, fasten the helmet on your head. Then try
rotating it off without undoing it.

Contrasts Between Paleolithic and
Contemporary Nutrition
Contemporary Nutrition

In today's Western nations, the foods we eat are
normally divided into four basic groups: meat and fish,
vegetables and fruit, milk and milk products, and breads
and cereals. Stone Age humans, however, derived nearly
all their nutrients from just the first two of these. They
seem to have had little use for cereals — presumably
because fruits and vegetables requiring less processing
were readily available. And, because they had no
domesticated animals, they had no dairy foods at all
after weaning. Despite this, the high intrinsic calcium
content of their uncultivated vegetable foods would
have provided more calcium than the highest current
estimate for daily need. The Cromagnons and Neander
thals had massive bones, suggesting that their calcium
intake was at least adequate. The relatively great
quantities of meat consumed by paleolithic humans
provided three to five times the dietary protein of
twentieth century Americans, but also necessitated a
cholesterol load similar to ours today, much above
contemporary recommendations.
Nutritional Comparisons
Total Dietary
Energy (%)
Protein
Carbohydrate
Fat
P:S Ratio
Cholesterol (mg)
Fiber (gms)
Sodium (mg)
Calcium (mg)
Ascorbic Acid (mg)

Late Paleolithic Current American
Diet
Diet
34
45
21
1.40
590
46
690
1580
390

12
46
42
0.45
600
20
3000
740

Athletes Risk Iron Deficiency
Food and Nutrition News

Athletes, especially runners, are at risk of developing
iron deficiency. Attention focused on this problem when
Alberto Salazar, the great U.S. marathon runner, was
diagnosed as having iron deficiency anemia. This type
of anemia is not to be confused with "sports anemia'"—a
temporary condition common to military recruits in the
first weeks of basic training — or when a previously
unconditioned individual begins to exercise several
hours daily. Sports anemia does not threaten health,
and no treatment is required; whereas, iron deficiency
anemia can be serious if not treated.
Many conditions dispose the athlete to greater than
usual iron loss. During exercise iron is lost in sweat at
the rate of approximately 0.4 mg per liter. An athlete
exercising strenuously can lose 1-3 liters of sweat per
hour. Also, studies with runners reveal that they absorb
less iron from the food they consume than do less active
individuals. The runner's food passes through his
digestive tract more quickly, allowing less time for iron
to be absorbed. Consequently, the male runner, whose
Recommended Daily Dietary Allowance (RDA) for
dietary iron is 10 mg, must, because of decreased
absorption, actually consume about 13 mg to meet his
RDA. The female runner, whose RDA for iron is 18 mg,
therefore, requires about 23 mg daily to meet her RDA.
Exercise aside, women are at greater risk of developing
iron deficiency because of physiological and dietary
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factors. Women have significant iron losses through
menstrual bleeding, and they generally consume fewer
calories than men. The average mixed diet provides 5 or
6 mg of iron per 1,000 calories, and many women
consume less than 2,000 calories daily, Also, many
women, especially runners, are extremely body conscious
and tend to emphasize foods such as salads, yogurt,
fruits and vegetables in their diets — foods that are low
in iron or that supply less bioavailable forms of iron.
Standard blood tests (hemoglobin and hematocrit)
may not detect iron deficiency. Tests that measure
serum ferritin and total iron binding capacity are better
indicators of iron body stores.

Participation for the
Physically Handicapped

The American Academy of
Orthopaedic Surgeons Bulletin
The AAPS issued a position statement regarding the
increased participation of the handicapped in sports.
The Academy emphasizes that participation in sports
and recreational programs is just as important to
physically disabled people as to others. Says Dr. Sledge:
"We believe there should be a concerted attempt to
organize efforts that are now fragmented among many
groups in order to foster communication and improve
programs. Current sports and recreation programs for
the disabled have developed largely through the un
related efforts of a multitude of organizations and
individuals, both lay and professional. The full potential
of these efforts has not been realized because no central
organizing body exists and communication is poor."
The Academy statement notes that the physically
disabled "face additional handicaps when they decide to
participate," adding that "the general public is either
limited in its knowledge of these activities or views such
programs as frivolous or potentially harmful."
The statement points out that sports and recreation
activities for the disabled are neither frivolous nor
dangerous, provided the necessary precautions are
taken. It claims that most sports and recreation activities
can be adapted for physically disabled people.
Physicians have a role to play in accurately assessing

the medical needs and the specific limitations of a
particular kind of physical disability, says the Academy.
It warns that medical precautions should be appropriate,
but that needless restrictions should be avoided.
Complete copies of the statements are available
through the Academy's Department of Communications
and Publications.

Training Notes

Published By Cambridge Associates
Can lactate, a metabolic by-product that results from
high-intensity exercise, affect an athlete's ability to
perform? Yes, says Betsey Fisher, an exercise physiolo
gist with the USDA Human Nutrition Research Center
on Aging at Tufts University. Fisher explains in The
Boston Globe that lactate, an acid, can cause exhaustion
and an inability to achieve peak performance in undertrained athletes.
Lactate can drastically change the pH balance of
muscles, which has an impact on how efficiently the
muscles contract. Training — besides improving the
aerobic capacity of the muscles — also improves their
buffering capacity. A highly trained athlete will, there
fore, not experience as severe a pH drop when lactate is
formed in the muscles.
Consequently, the performance of a highly trained
athlete should be of consistently higher quality than
that of a lesser-trained individual. ©
Committee Forum, from page 54

Injuries among running backs tend to produce greater
time-loss as well, precluding participation for a longer
period of time. The study ranked the quarterback second
to running backs in significant injuries (out of action
more than seven days), followed by defensive linemen
and linebackers.
"By identifying the most common types of injuries,
and the positions where they are most likely to occur, we
hope to help reduce the number and severity of injuries
in high school sports," explained the NATA's Rhea, who
also serves as head athletic trainer for the NFL's
Atlanta Falcons.

(The preceding announcements were made at a news
conference, February 3, 1987, in New York City.) ©
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How often have you lost your million dollar
athlete due to minor ankle injury? Get him back
in the game by rebuilding strength, power,
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his Functional Brace is designed for wear
during competition or at rest, if
necessary. It is an adaptable brace designed
to support the muscles of the upper leg. It
will duplicate and support the injured
muscles KEEPING ACTIVE PEOPLE
ACTIVE.
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INJURED MUSCLES
* APPROXIMATES THE INJURED
MUSCLES ALLOWING RELAXATION
* ALLOWS NORMAL FUNCTION AND
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omfortable and easy to apply, the
athlete greatly reduces the chance for
reinjury. Healing is promoted in problem
injuries that often hamper an athletes
performance for an entire season.
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and other innovative functional braces.

Hardware available to attach the stretch at the ankle for
maximum hamstring support. Streamline for use in all sports.
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New Products
Inventor Says "Time Machine" Has a Future
Al Vermeil doesn't want to travel through time. He
just wants to measure it in thousandths of a second. He's
doing it with a computer-generated timing device that
he said has the potential to spell the difference between
fame and oblivion for athletes — success or failure for
coaches.
The basic ingredients sought by sports coaches are
strength, power and speed. Speed is most elusive, coaches
agree, because it is largely an inherited trait of the
athlete. The ability to cover more ground than an
opponent within a specified unit of time often compen
sates for lack of strength or size.
The measurement of time involves establishing a
precise system of reference for specifying when any
event occurs. To indicate time and measure time
intervals, various devices have been developed over the
centuries. Vermeil, who coached high school for 11 years
and spent four seasons as a conditioning coach with the
NFL's San Francisco 49ers, has invented a timing
device that he said can measure athletic ability during a
specific time period more precisely than anything
available today.
For six years, Vermeil has emulated his more famous
older brother Dick by working overtime to refine his time
machine. The test phase is complete, he said. The time to
roll it out has arrived.
"I've been coaching for 20 years," Vermeil said, "and I
have always been looking for a way to more accurately
measure speed and movement patterns of athletes. I
think athletic trainers and physical therapists have
shared the same frustration at not having the right tool
to do the job.
"So I started working on this project. Once I saw what
could be done with modern technology, it whetted my
appetite for more and I've just never stopped."
His device, which he calls Vermeil's Time Machine or
VTM, is a computer-age obstacle course that weighs 15
pounds and can be assembled in 15 minutes. The
primary obstacle is time.
Imagine, if you will, awaiting a signal — your choice
of audio or visual — to race against time, against
yourself, really. You run from a dead stop to a pressuresensitive pad or through a designated light beam. Upon
arrival, you are directed to a second destination by a
flashing light, then a third and so on. The goal is to
complete the course in the shortest time possible. The
function of the machine is to measure exactly how long
it requires you to complete each phase of the task.
"It is a consistent and reliable tool for coaches to
measure an athlete's lateral movement, foot speed or the
time it takes to reverse direction," Vermeil explained.
"Athletic trainers and exercise physiologists may
wish to use it to establish baseline data for each healthy
athlete," Vermeil added, "then use that record as a
benchmark to measure a player's progress during
rehabilitation."
And what is Vermeil's response to skeptics who may
charge that his revolutionary timing device is just
another newfangled gadget draped in bells and whistles?
"We firmly believe it is the next logical step for people
who wish to work in exact terms," he said. "There is an
art and science to coaching and in athletic training. The
time element falls under the science category. What
76 Athletic Training • Spring 1987

Chicago White Sox outfielder Daryl Boston (left) awaits
the signal from Al Vermeil to begin a test to measure his
reaction time. The "Vermeil Time Machine" is being
introduced this year to coaches and athletic trainers.

we've done is design something that helps people
measure time and motion more precisely, so they can
measure the ability to perform more exactly. It is an
advancement in technology whose time has arrived."
Vermeil, whose company is retained to serve as
conditioning consultants by organizations that include
the Chicago Bulls and Chicago White Sox, adds the
VTM is equipped to assist coaches and health care
professionals in all sports.
"We can gauge a basketball player's vertical leap in
terms of height and hang-time," Vermeil explained.

I

The keyboard, computer, printer and power source are
all contained in a vinyl case that Vermeil says travels
well.

"The VTM will measure the quickness of a goalie in
hockey or soccer, or the exact amount of time it takes a
football player to change direction, or a baseball player
to accelerate from first base to second."
The basic elements of the VTM are an NEC computer,
keyboard, small printer, rechargeable power source,
electronic and photo sensors, and a light board. Vermeil
says with minimal instruction a new operator can begin
to perform tests in about one hour, and he says it travels
well. Cost of the entire system is $4,495.
For further information, write Al Vermeil at 26 Kent
Court, Lincolnshire, IL, 60015 or call him at 3127
948-0789. ©

CANCER.
IT'S SIMPLY
NOT WHAT
IT USED
TO BE.
Over the last 40
years, research pro
grams supported by
the American Cancer
Society have made
increasing progress in
the treatment, detec
tion and prevention
of cancer.
In 1986 alone, the
Society funded over
700 projects con
ducted by the most
distinguished scien
tists and research
institutions in the
country.
Which is why, this
year, hundreds of
thousands of people
will be successfully
treated for the
disease.
We are winning.
But we need you to
help keep it that way.
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1939

Mandatory
Protection

198?
Mandatory
Protection

Find out more about this
remarkable piece of
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Athletic Training Specialists
Frank Randall
Box 1023, Welch Street
Ames, Iowa 50010
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It won't be long until all
football players are
required to wear knee
braces. Some teams
have already made that
decision. When you
decide, you'll probably
want the Am Pro Knee
Guard. It's lightweight
flexible, strong, and it
protects both sides of the
knee, unlike other
braces. Best of all, the
Am Pro Knee Guard has
a proven record of
helping to prevent
serious knee injuries.*
* Five year test results
available.

Am Pro Knee Guard
with Bilateral Support

Created as a public service by
Ally Gargano/MCA Advertising LTD.
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Guide to Contributors
Athletic Training, the Journal of the Nation
al Athletic Trainers Association (NATA), Inc.,
welcomes the submission of manuscripts which
may be of interest to persons engaged in or
concerned with the progress of the athletic
training profession. Manuscripts should con
form to the following:
SUBMISSION POLICIES
1. Submit one original and three copies of
the manuscript and artwork to the editor.
2. We accept manuscripts for review with
the understanding that they are original,
have been submitted solely to Athletic
Training, and are not under simultane
ous review by any other publication. All
manuscripts must be accompanied by a
letter, signed by each author, containing
the following statements. Manuscripts
which are not accompanied by such a
letter will not be reviewed.
"This manuscript contains original
unpublished material that has been sub
mitted solely to Athletic Training, is not
under simultaneous review by any other
publication, and will not be submitted
elsewhere until after a decision has been
made concerning its suitability for publi
cation by Athletic Training. In considera
tion of the NATA taking action in review
ing and editing my (our) submission, the
author(s) undersigned hereby transfers,
assigns or otherwise conveys all copyright
ownership to the NATA, in the event that
such work is published by the NATA."
3. Materials taken from other sources, in
cluding text, illustrations, or tables, must
be accompanied by a written statement
from both the author and publisher
giving Athletic Training permission to
reproduce the material. Photographs of
individuals must be accompanied by a
signed photograph release form. Accepted
manuscripts become the property of the
National Athletic Trainers Association.
For permission to reproduce an article, or
part there-of, published in Athletic Train
ing, send request to the Editor-in-Chief.
4. Published manuscripts and accompany
ing artwork cannot be returned. Unused
manuscripts will be returned when sub
mitted with a stamped, self-addressed
envelope.
5. Manuscripts are reviewed and edited to
improve the effectiveness of communica
tion between the author and the readers,
and to assist the author in a presentation
compatible with the accepted style of
Athletic Training. The author accepts
responsibility for any major corrections
of the manuscript as suggested by the
editor. The initial review process usually
takes from six to 12 weeks.
6. Athletic Training utilizes a double blind
review process. Authors should take care
that they are not identified in any way
except on the first title and biographical
sketch pages.
STYLE POLICIES
7. 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 describ
ing what you did, and "you" or the
imparitive for instructions.
8. Each page must be typewritten on one
side of 8'/_' x 11 inch plain paper, double
spaced, with a one and one-half inch left
margin and one inch margins elsewhere.
9. Manuscripts should contain the following
information, organized in the order listed,
with each section beginning on a separate
page:
a. Title page
b. Biographical sketch
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10.

11.
12.

13.

14.

c. 2nd Title
d. Abstract
e. Text (body of manuscript)
f. References
g. Acknowledgements
h. Legend to illustrations
i. Illustrations - each on a separate page
j. Tables - each on a separate page
Titles should be brief within descriptive
limits (a 16 word maximum is recom
mended). The name of the disability
treated should be included in the title if it
is the relevant factor; if the technique or
type of treatment used is the principle
reason for the report, this should be in the
title. Often both should appear. The title
page should also include the names, titles,
and affiliations of each author, and the
name and address of the author with
whom correspondence is to be directed.
Both the title and biographical sketch
pages should be unnumbered.
A brief biographical sketch of each author
is requested.
A second title page which includes only
the title and with no reference to the
authors is next. Begin numbering the
pages of your manuscript with this page
as #1.
A comprehensive abstract of 75 to 200
words must accompany the manuscript.
This abstract should succinctly sum
marize the major intent of the manuscript,
the major points of the body, and the
author's summary and/or conclusions. To
state in the abstract words to the effect of
"the significance of the information is
discussed in the article", is unacceptable.
Begin the text of the manuscript with an
introductory paragraph or two in which
the purpose or hypothesis of the article is
clearly stated. Highlights of the most
prominent work of others as related to the
subject at hand is often appropriate for
the introduction, but a detailed review of
the literature should be reserved for the
discussion section. The body or main part
of the manuscript varies according to the
type of article (examples follow). Regard
less of the type of article, however, the
body must include a discussion section in
which the importance of the material
presented is discussed and related to other
pertinent literature. Liberal use of head
ings and subheadings, charts, graphs,
and figures is recommended.
The body of an experimental report
consists of a methodology section, a
presentation of the results, and a discus
sion of the results. The methodology
sections should contain sufficient detail
concerning the methods, procedures, and
apparatus employed that others can
reproduce the results. The results should
be summarized using descriptive and
inferential statistics and a few well plan
ned and carefully constructed illustra
tions.
The body of a review of the literature
article should be organized into subsec
tions in which related articles of others is
presented and summarized. Each subsec
tion should have a heading and a brief
summary, possibly one sentence. Sections
must be arranged so they progressively
focus on the problem or question posed in
the introduction.
The body of a Case Report should
include the following components: per
sonal data (age, sex, race, marital status,
and occupation when relevant — but not
name), chief complaint, history of present
complaint (including symptoms), results
of physical examination (example: "Physi

cal findings relevant to the physical
therapy program were . . ."), medical
history (surgery, laboratory, exam, etc.),
diagnosis, treatment and clinical course
(rehabilitation until and after return to
competition, criteria for return to competi
tion, and deviation from the expected
[what makes this case unique].). NOTE:
It is mandatory that Athletic Training
receive, along with the submitted manu
script, a signed release form by the
individual being discussed in the case
study injury situation. Case studies can
not be reviewed if the release is not
included.
15. The Reference page(s) accompanying a
manuscript should list authors numerical
ly and in alphabetical order. Citations in
the text of the manuscript will take the
form of a number in parentheses, (7),
directly after the reference or name of
author being cited, indicating the number
assigned to the citation. The list of
references and citations should be in the
following form: a) articles: author(s) (list
all) with family names then initials, title
of article, journal title (abbreviated as per
Index Medicus and underlined), volume,
inclusive pages, year. Issue number is
required if each issue begins with page #1,
but must not be included otherwise, b)
books: author(s), title of book (underlined),
city of publication (and state if the city is
not major), 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. Note lack of punctu
ation in authors names,
a. Knight K: Preparation of manuscripts
for publication. Athletic Training
11:127-129, 1976.
b. Klaufs CE, Arnheim DD: Modern
Principles of Athletic Training. 4th
edition. St. Louis, CV Mosby Co. 1977
p. 61.
c. Albohm M: Common injuries in
women's volleyball. in Scriber K, Burke
EJ (eds): Relevant Topics in Athletic
Training. Ithaca NY: Monument Pub
lications, 1978, pp. 79-81.
d. Behnke R: Licensure for athletic train
ers: problems and solutions. Presented
at the 29th Annual Meeting and
Clinical Symposium of the National
Athletic Trainers Association. Las
Vegas, Nev, June 15, 1978.
16. Good quality color photography is accept
able for accompanying graphics but
glossy black and white prints are pre
ferred. Graphs, charts, or figures should
be of good quality and clearly presented
on white paper with black ink in a form
which will be legible if reduced for publica
tion. Tables must be typed, not hand
written. Photographs cannot be returned
if the manuscript is published. Please
refrain from putting paper clips on any
photograph.
All artwork to be reproduced should be
submitted as black and white line art,
with a Rapidograph, a velox stat, or PMT
process. Tonal values, shading, washes,
Zip-a-tone - type screens effects, etc. are
not to be used. All artwork to be repro
duced in black plus a second (or more
colors) should be submitted as black and
white line art (see above paragraph), with
an Amberlith or similar-type overlayemployed for each area of additional
color(s). Also, all areas of tonal value,
shading, "washes", etc. should be supplied
on a separate clear or frosted acetate or
Amberlith overlay. In addition, all areas
to be screened (a percent or tint of black or
color) should be supplied on an Amberlith
overlay. Artwork cannot be returned if
the manuscript is published.

Cramer Skyndex Caliper, from page 25
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in advance of publication).

Journal Deadlines
The Editorial Board will review papers
submitted on an individual basis, work with
the authors and prepare the papers for publi
cation.
In order to avoid confusion and delays on
contributions to the Journal the deadlines are
provided below.
The deadlines are:
Journal
Spring Issue
Summer Issue
Fall Issue
Winter Issue

Deadline
December 15
March 1
June 15
September 15

Send material for "Announcements", "Let
ters to the Editor" and miscellaneous items to:
Steve Yates, Editor-in-Chief
P.O. Box 7265-Sports Medicine Unit
Wake Forest University
Winston-Salem, NC 27109
Send manuscripts and "Case Reports" to:
Ken Knight
Physical Education Department
Indiana State University
Terre Haute, IN 47809
Information on upcoming events for the
"Calendar of Events" section should be sent to:

Jeff Fair, ATC
Athletic Department
Oklahoma State University
Stillwater, OK 74074
"Tips From the Field" and "New Products"
should be sent to:
Barrie Steele
Head Athletic Trainer
University of Idaho
Moscow, Idaho 83843
Items for the "Student Trainer Corner"
should be sent to:
Deloss Brubaker
U.S. Sports Academy
One Academy Drive
Daphne, AL 36526
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patients.
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Constitution
of the
National Athletic Trainers' Association, Inc.
ARTICLE I-NAME
The name of this organization
shall be the National Athletic Train
ers' Association, Inc.
ARTICLE II- OBJECTIVES
The objectives of this Association
shall be:
(1) The advancement, encourage
ment, and improvement of the
athletic training profession in all
its phases, and to promote a better
working relationship among those
persons interested in the prob
lems of training.
(2) To develop further the ability of
each of its members.
(3) To better serve the common in
terests of its members by provid
ing a means for a free exchange
of ideas within the profession.
(4) To enable members to become
better acquainted personally
through casual good fellowship.

ARTICLE III - MEMBERSHIP
Section 1
There shall be ten (10) classes of
membership as follows:
(1) Certified
(2) Associate
(3) Retired
(4) Student
(5) Affiliate
(6) Advisory
(7) Allied
(8) Honorary
(9) Retired Certified
(10) Affiliate International
and no individual shall be eligible
for more than one (1) class of mem
bership at the same time.
Section 2
Qualifications for membership and
the rights and obligations of mem
bers shall be as indicated in the
By-Laws.
ARTICLE IV - ELECTION OF
MEMBERS
Section 1
Application: Each applicant for any
class of membership shall sign an

application stating his/her desire
and intention to become a member of
the Association, to advance its best
interests in every reasonable manner
and to accept as binding upon him
self or herself its Constitution and
By-Laws.

Section 2

Membership in the National Athletic
Trainers' Association is based on
approval of each District's member
ship committee, the National Ath
letic Trainers' Association member
ship committee, in addition to com
pletion of requirements for member
ship as listed in the By-Laws.

ARTICLE V- DUES
Section 1
The dues of all classes of members
shall be prescribed by the By-Laws.
ARTICLE VI - SUSPENSION OF
MEMBERSHIP
Section 1
Membership cancellations may be
recommended by any member of the
Association for a cause and the
membership of any member be caus
ed to cease by a two-thirds majority
vote of those members present at the
annual business meeting.
Section 2

Appeals: A person whose member
ship is cancelled in accordance with
Section 1 shall be allowed, either in
person or through some member of
the Association, to appeal to the
National Membership Committee
for reconsideration. Information in
the appeal shall be presented to the
Board of Directors and the Board
shall, by a majority vote, decide
whether to submit the question of
the membership cancellation to the
Association membership for another
one in accordance with Section 1.

ARTICLE VII- VOTING POWER
Section 1
Certified and certified retired mem
bers shall be entitled to one vote
upon all questions submitted to the
Association for decision.

ARTICLE VIII- ORGANIZATION
Section 1
National: The governing body of
this organization shall be The Board
of Directors.
Section 2
Regional: Each District Athletic
Trainers' Association will be selfgoverning as per its own specific
Constitution and By-Laws. Nothing
in a District Constitution and ByLaws shall be contrary to the Nation
al Constitution and By-Laws. In its
relations with the National Organi
zation, the District Association will
be under the jurisdiction of the
National Athletic Trainers' Associ
ation Constitution and By-Laws.
(a) For the purpose of facilitating
the work of the National Athletic
Trainers' Association the United
States and Canada shall be di
vided into ten (10) geographic
areas and each district organi
zation shall have district juris
diction throughout one of the
areas. District area boundaries
shall be set by the Board of
Directors, and the districts shall
be designated and identified by
the numbers one (1) through ten
(10).
(b) Each District shall elect a District
Director who must be a Certified
member of the National Athletic
Trainers' Association. Each Dis
trict Director shall serve as a
member of the Board of Directors
of the national organization and
act with full authority for the
district in carrying out the func
tions and responsibilities of The
Board of Directors.

Section 3
(a) President: The president shall be
elected by a majority popular
vote of the voting membership of
the National Athletic Trainers'
Association, Inc. The Board of
Directors shall be the nominating
committee. Candidates must have
served on the Board of Directors
some time during the four years
immediately preceding the meet-
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ing at which nominations are
made. Two candidates shall be
nominated at the meeting in
June one year before the end of
the term of the current President.
The biography of each candidate
shall be published in the fall
issue of the Journal of the
NATA, INC. ATHLETIC TRAIN
ING following the nominations.
The membership voting shall be
by mail. A ballot shall be mailed
to each voting member at his/her
address of record by November
15th and the marked ballot must
be returned by mail to the Execu
tive Director at the designated
address and be postmarked no
later than December 1st.
The term of the President shall
be two years and he/she may not
serve more than two consecutive
terms. The term of office shall
begin at the business meeting of
the Association at the Annual
Meeting and Clinical Symposium
following the election.
(b) Vice President: The District Direc
tor from one of the ten districts
shall be elected to the office of
Vice President by the Board of
Directors. One or more district
directors may be nominated by
members of the Board and elec
tion shall be by majority vote.
The Vice President must be a
District Director also. If the Vice
President ceases to be a District
Director a new Vice President
must be elected.
The term of office of the Vice
President shall be one year and
he/she may be reelected.
If the office of President becomes
vacant before the end of the term
for which the President was
elected, the Vice President shall
become President immediately
and shall serve as President for
the remainder of the term for
which the previous President was
elected. In the event that the
President-elect is unable to as
sume the office of President, the
Vice President shall become the
President-elect and then become
President at the beginning of the
term for which the original Presi
dent was elected, and serve for
the full term. It is therefore
possible that a Vice-President
could serve a partial term as
President followed by a full term.
In such a circumstance a Presi
dent shall be eligible for nomina
tion and election for one consecu
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tive term following the first full
term.
The Vice President has no con
stitutional duties other than to
assume the office of President or
President-elect as prescribed.

the National Convention and at any
other time that the President deter
mines it necessary to call a Board
meeting.

Section 4
Removal of Officers: All national
officers may be impeached and con
victed on the following grounds:
embezzlement, malfeasance in office,
and actions contrary to or in viola
tion of this Constitution and its ByLaws. Before impeachment proceed
ings can be instituted, a brief, con
taining the charges shall be drawn
up and presented by a board member
to the Board of Directors sitting in
executive session. The aforemention
ed brief must then be adopted by a
majority vote prior to the formal
presentation of the charges. Impeach
ment of any officer shall require a
two-thirds vote of the voting mem
bership of the Association present at
the annual meeting.

The President may submit appro
priate items of Association business
to the Board of Directors for a vote
by mail. For such a voting procedure
the President shall first secure a
"second" to the proposal and then
submit the proposal to each member
of the Board by mail with a request
to mail a "yes" or "no" vote on the
proposal by a definite date not sooner
than ten (10) days after the mailing
of the proposal. Board approval of
items submitted shall require a "yes"
vote of at least six members of the
Board.

A quorum for a Board of Directors
meeting shall be six (6).

The officers are the President, VicePresident, Board of Directors and
Executive Director.

The President may submit emergen
cy items of Association business that
are appropriate for Board action to
the Board of Directors for a vote by
telephone. For such a voting pro
cedure the President shall first secure
a "second" to the proposal and then
call each member of the Board for
his vote on the proposal. Board ap
proval of items so submitted shall
require a "yes" vote by at least six
members of the Board.

Section 2
All powers and duties of officers are
as prescribed in the By-Laws and
Article VIII Section 3 of the Consti
tution.

ARTICLE XII - AMENDMENTS
TO THE CONSTITUTION
Section 1

ARTICLE IX - POWERS AND
DUTIES OF OFFICERS
Section 1

ARTICLE X- COMMITTEES
All committees, except the member
ship committee, shall be appointed
by the President with the approval
of the Board of Directors.

ARTICLE XI- MEETINGS
Section 1
The annual business meeting shall
be held each year at a time and place
set by the Board of Directors.
A quorum for the annual meeting
shall consist of one-fifth of the voting
membership of the Association, ex
cluding Certified Retired members
in figuring the one-fifth.

Section 2
The Board of Directors may submit
items of Association business to the
voting membership for a vote by
mail. Approval of items so submitted
shall require a "yes" majority of a
respondence of at least one-fifth of
the voting membership of the Asso
ciation.
Section 3
The Board of Directors shall meet at

All proposed amendments to the
Constitution shall be submitted in
writing by a District Director and
with approval of the membership of
the district to the Executive Director
at least nine (9) weeks prior to the
annual business meeting. The Exec
utive Director shall distribute copies
of the proposal to all voting members
at least six (6) weeks prior to the
annual business meeting.

Section 2
A proposed amendment to the Con
stitution that has been properly
submitted shall be read at the annual
business meeting and a two-thirds
(2/3) majority vote of the voting
membership present shall be neces
sary for the adoption of the said
amendment.

ARTICLE XIII - AMENDMENTS
TO THE BY-LAWS
The By-Laws may be amended at
any official meeting of the Board of
Directors by a majority vote.
By-Laws may not be added, deleted
or amended by a vote by mail or
•
telephone.

Editorials
Journal Policies and Procedures

style of writing, formerly called "scientific". They are
suggesting that personal pronouns and the active voice
be used. We agree and have included this as part of our
Guide to Contributors.
You will also notice on the Guide to Contributors
page a statement that the Journal has a policy of double
blind reviews. Double blind reviews means that review
ers do not know the author(s) of the manuscript they are
reviewing and that authors do not know who reviewed
their manuscript. The Editorial Board is overwhelming
in its desire to adopt this policy.
Some people have expressed the fear that a double
blind review process allows the reviewer to take pot
shots at authors because they could stand behind their
anonymity. I trust our reviewers are more mature than
that. And also, as the editor, I have responsibility to
screen out these problems. You will let me know if there
are abuses.
The advantage of a double blind review is that we will
get better reviews and therefore better manuscripts and
a better journal. Subjectivity and personality are mini
mized by a double blind review. Manuscripts are judged
solely on their own merit. Reviewers aren't influenced
by facts such as the author(s) is(are) prominent members
of our Association, influential outside of our Association,
a good friend, an enemy, has written good or bad things
in the past. Both positive and negative influences are
removed by double blind reviews.

Kenneth L. Knight, Editor
Athletic Training, JNATA is entering into a new era.
Not because there is a new editor, but because of new
policies — policies that are designed to stimulate growth
and improvement of our Journal. Growth and develop
ment that will parallel the thrust of our Association into
the future. The whole profession is growing in sophistica
tion. The Journal must also.
The only visible changes at this time are on the Guide
to Contributors page. The information formerly there
has been reorganized and new information has been
added. These changes were prompted by a desire to
assist potential authors in preparing their manuscripts
for submission to Athletic Training, JNATA. Part of
preparing a manuscript for publication is to conform to
the policies and procedures of the journal to which you
are submitting the manuscript. We feel the revised
Guide to Contributors will more effectively communi
cate our policies and procedures. But in addition, we've
added suggestions for organizing and writing a manu
script; such as what goes into each section of a
manuscript, how experimental reports differ from litera
ture reviews or case studies or technique tips, and visa
versa. Editors of medical and scientific journals have
been trying for years to make their journals more
readable by campaigning against the dull pompous

THE WIKCO ANKLE MACHINE NO. 200

The safe, effective way to strengthen and rehabilitate ankles.
For Dorsiflexion, Plantar Flexion, Inversion, and Eversion Exercises.
Look at these features!
* Use of hydraulics

Our patented design uses a safe hydraulic system which guards against possible
additional injury caused by unrestrained force when weights are used.

* Easy to use

Resistance is changed using 4 adjustment knobs. Number scales allow the user to
repeat previous settings.

* Resistance

Isokinetic action provides accommodating resistance throughout the entire range
of motion.

* Quality

The WIKCO ANKLE MACHINE is designed and built to last. All major components
are steel. The foot is held in place with rugged nylon straps, with velcro closures.

* The Ankle Bench No. 210

Also available is an adjustable bench designed to be used with our ankle
machine.

* Our guarantee

We offer a 30 day unconditional guarantee, and a 1 year guarantee on workman
ship and parts.

For More Information Contact

___

WIKCO INDUSTRIES, INC. •••
Route 2 Box 154 - Broken Bow, NE 68822

(308) 872-5327
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'If I had known of
MORFAM's Jeanie-Rub
massager when I was
playing for the Chicago
Cubs or White Sox, my
playing career would
have lasted another
three years."

Coach Eddie Sgft
University of
Southern Alabama
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OUR

MORFAM has been servicing the medical/ profes
sional market for more than twenty years and more
recently began distributing their quality manufac
tured health equipment to the sporting goods
market.
Each "Jeanie Rub," "Master Massager," "Jeanie
Jogger" and "Portable Massage Table" is handcrafted to meet our high standards of quality and
unexcelled performance.
MORFAM Products may be purchased from your
doctor, physical therapist or local medical supply
dealer. Contact MORFAM, Dept. AT, 3002 N. Home
St., Mishawaka, IN 46545 for factory direct orders
or a dealer near you.
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NSGA
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Letters to the Editor, from page 5

As you may not be aware, there are more than 300
million individuals with mental retardation in the world
today, with seven million in the United States alone.
The prevalence of mental retardation dramatically
exceeds that of all other disabilities.
To provide increased opportunities for mentally
retarded people, Special Olympics continues to grow.
With expansion, upper-level management positions are
created in programs throughout the world. Strong and
skilled leadership is needed to direct Special Olympics
programs.
I believe there are a number of qualified potential
applicants within your readership, and am hopeful that
some will contact us for employment or to volunteer.
Thank you very much for any assistance you can
render Special Olympics and the special people we serve.
Sincerely,
Anne Haskell
Director of Communications
SPECIAL OLYMPICS
International Headquarters
1350 New York Avenue, N.W.
Suite 500
Washington, B.C. 20005
Dear Steve,
I am not sure who to address this request to; however,
since you are the editor-in-chief, I thought that it would
be advantageous to send it to you. The Sports Medicine
Clinic Trainers and Therapists are trying to compile a
list of certified athletic trainers and/or therapists who
are working in the Sports Medicine Clinic at this time.
We thought perhaps it could be placed somewhere in the
journal, requesting anyone who is now working in a
Sports Medicine Clinic to send their name, address and
telephone number to:
Randy L. Biggerstaff, ATC
Clinical Director
14377 Woodlake Dr., Suite 311
Chesterfield, Missouri 63017
(314-878-4446)
If you would include this in the next journal, I would
greatly appreciate it.
Sincerely,
Randy L. Biggerstaff, ATC

Brochure Requests
Requests for the brochure entitled "Careers in
Athletic Training" should be sent to the National
Office at 1001 East 4th Street, Greenville, N.C.
27834. Single brochures are supplied upon request
at no charge. NATA officers and committees,
schools having an approved athletic training
curriculum, and those having an apprenticeship
program are furnished multiple copies of the
brochure at no charge.

MULTIAXIAL ... A SYSTEM
FOR LOWER EXTREMITY
EXERCISE
The Multiaxial® Ankle Exerciser and the
Multiaxial® Progressive Balance Board . . .
the perfect match for effective exercise, condition
ing and rehabilitation of the lower leg, ankle and
foot.
The Multiaxial® Ankle Ex
erciser maximizes Strength,
Power, Endurance and Coor
dination
Movement: provides func
tional universal movement al
lowing total motion through
all planes permitting muscles
to work in all phases and ex
tremes of action
Resistance: self-contained
unit that uses a patented internal resistance mechanism, so no
weights are required. This mechanism is adjustable, long-lasting
and easy to use with little maintenance required
Calibrated: in 36 progressive loads from 1 to 235 footpounds
Portable: lightweight fully assembled unit with no complex
equipment setup . . . stabilization base fits under treatment table
legs to secure unit ... a ready to use ankle exercise station

The Multiaxial® Progres
sive Balance Board ... A
single board system that max
imizes Balance, Proprioception, Coordination and Reac
tion Speed, while simul
taneously preventing un
wanted biomechanics.
Progressive: depending on
your patient's needs and abilities, balancing exercises may range
from simple to complex with painful, injured joint motions
blocked and limited to the neutral position ... by preventing
harmful motion advanced levels of exercise may begin sooner.
Three in one: This unique device is actually three different
balance board modes in one, with each mode progressively in
creasing the range through which balance is exercised.

MODES:

Uniaxial - plantarflexion/dorsiflexion and inversion/eversion in
a single direction with all other motion blocked.
Semiaxial - semicircular inversion, semicircular eversion, semi
circular plantarflexion and semicircular dorsiflexion ... in a 180°
range around the foot with the opposite 180° of motion blocked.
Multiaxial - exercise in a 360° range of motion around the foot
through all planes.

Both units are durable, portable, fit any foot or
body size and come with detailed instructions to
insure maximum exercise effectiveness.
FOR MORE INFORMATION ON MULTIAXIAL
SYSTEMS
FOR LOWER EXTREMITY EXERCISE . . .

MULTIAXIAL, INC.
P.O. Box 404
Lincoln, R.I. 02865
(401) 334-3232
CIRCLE 18 ON READER SERVICE CARD
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No Jobs in Sight?
Look to the Athletic Trainer National
Registry (ATNR). The ATNR is a job
information network that puts you in
touch with athletic training positions
nationwide. As a member, you will
receive monthly our Job Opportunity
Bulletin (JOB) and a quarterly update
of vacancies filled. In addition, our
computerized recruiting service makes
your credentials available to clients
searching for a few select candidates
to interview.
For your FREE sample J.O.B. and
enrollment information contact:

ATHLETIC TRAINING
SERVICES, INC.
2266 Enterprise Drive
Mt. Pleasant, MI 48858
(517) 772-5888

"Promof/ng the educational capabilities
and the clinical skills of the Certified
Athletic Trainer is our business."
Ronald A. Sendre, A.T..C.
Vice President
Athletic Training Services, Inc.
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is oven
Tbro introduces the ultimate leg machine.
Incredibly smooth isotonic resistance. All concen
tric contractions. Jar-free limited range. 0-400
foot-pounds of resistance. Electronic monitoring.
And no dangerous weights. Gall The Tbro
Company at 1-800-247-7232. —
(In MN, 1-612-887-5995.) «

SOPOHTOLE400
©1986 The Tbro Company.
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I feel the athletic training profession is just beginning
to develop its unique body of knowledge. My goal as
editor of Athletic Training, JNATA is that the Journal
will stimulate and be a vehicle for the development of
this body of knowledge. We want to help athletic trainers
develop and publish their ideas. We hope to get more
articles by athletic trainers for athletic trainers. Sug
gestions from you are most welcome.

Teen Problems Require
Recognition Too
Ron Koehler
It happens every spring. The emergency rooms,
ambulatory medical centers and sports medicine clinics
fill up with weekend athletes who extended themselves
just a bit too much.
"You take away the domestics and the accident
victims and that's who we've got — the guy who banged
himself up playing softball," said Dr. Steven Eccher, an
emergency room physician in St. Louis. "The waiting
rooms are filled with them every summer. They're out of
shape and they don't know when to quit."
Why? Most often it's because they're trying to do
something they could do when they were younger but
can no longer do now. Trying to relive their teens, when
they could run down those long fly balls without pulling
a muscle.
We tend to think of teens as physically invincible, as
young men and women who will never be healthier.
That's not always true. Teens have more health and
psychological problems than we might recognize. They
are as vulnerable to sports-related injuries as any older
athlete.
There were an estimated 636,000 injuries to high
school football players alone in 1986. The National
Athletic Trainers' Association study from which that
statistic was derived was conducted under the best
possible circumstances — at schools with certified
athletic trainers present during practices and games.
The 105 schools providing statistical support to the
National High School Injury Registry represent fewer
than one percent of the nations' prep football programs.
Ninety percent of the nation's schools do not have
certified athletic trainers on staff. With the finding that
six of every 10 injuries occurred on the practice field,
when it was unlikely any trained medical personnel
were available, it is quite probable the actual injury rate
among high school football players was even higher.
Otho Davis, NATA executive director and head trainer
for the Philadelphia Eagles, said the figures clearly
indicate a need for health care programs covering all
interscholastic athletes. School administrators across
the country will argue otherwise. With declining enroll
ments and limited tax dollars, many contend it's enough
to keep their players in equipment and on the field.
It is true that schools are operating with limited
resources. During the last recession, schools across the
country were forced to cut back or curtail interscholastic
athletics because parents voted down additional proper
ty taxes.
But with statistics as compelling as those compiled in
the NATA report — 37 percent of all high school football
players sustained at least one injury — parents, coaches
and administrators must take heed. The cost in lost
potential is too great. Our high school athletes are too
valuable a resource to ignore. These young men and
women often represent the most motivated and dedicated
of our nation's youth.

National health experts have recently begun to take a
look at the condition of America's adolescents. What
they found are too many teens who are overweight and
out of shape, youths with drug problems and girls
suffering the unanticipated side effects of early sexual
activity.
"This is the lifeblood of our whole society that is in a
tremendous struggle to get through this period of their
lives ... Adolescent health is one of the major problems
that our society faces," said William Hendee, vice
president for science and technology for the American
Medical Association.
Hendee told the Chicago Tribune the problem is so
great the AMA this year will commit $500,000 to the
formation of a nationwide program to address adolescent
health care needs.
The young men and women identified by the AMA are
among our nation's most troubled. Should we ignore
those who are healthy and motivated with a sense of
participation and self direction? No. The needs of our
student athletes are equally urgent. We should demand
proper attention for interscholastic athletics. High
school football is not a spectator sport for the parent who
has a son on the field.©
(Editor's note: Ron Koehler is editor of Grand Rapids
Magazine.)
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How to fit into a new fitness career

Want to enter the dynamic new
career fields of recreation and sports
management, and exercise sci
ences? Want to join the leading edge
of human development professionals
who are in shape and in charge of
the nation's leading corporate fitness
centers and health clubs, or provid
ing for the prevention and care of
athletic injuries?
Your springboard into all these new
career opportunities can be the pro
grams in Recreation Management,
Athletic Training,and Cardiovascular
Health and Exercise offered by BostonBouve College at Northeastern Uni
versity. Here, in the hub of Boston, the
pros teach the pros how to go for it.
How to develop the skills needed to
be successful. These Master of Sci
ence programs offer a unique and
proven balance of exercise science
and practical business experiences.
It's an educational work-out that
really works.
For more information, write: Gradu
ate School, Boston-Bouve College of
Human Development Professions,
Northeastern University, 107 Dockser
Hall, 360 Huntington Avenue, Boston,
MA 02115. Or call (617) 437-2708.

BOSTON-BOUVE
College of Human Development Professions
NORTHEASTERN UNIVERSITY

An equal opportunity/affirmative action educational institution.

EAGLE AEROBIC ERGOMETERS
THE SMART ALTERNATIVE TO SHIN SPLINTS,
MUSCLE PULLS AND TENDON TEARS

Running, jogging, aerobic dancing. All can lead to
muscle and joint injury. Put UBE" and FITRON9 Aero
bic Ergometers by Eagle into your fitness program and
get all the benefits of total body conditioning without
the risks.
UBE and FITRON are the world's only clinically
proven Isokinetic ergometers. They feature fully accom
modating resistance throughout the range of motion
safely matching force output. Joints and muscles are
never undertaxed or over-stressed. That's why both
units are safe and effective for athletic rehabilitation,
sports-specific performance training, personal fitness,
cardiovascular conditioning, warm-ups, cool-downs
and weight loss programs.
You benefit too! There's little or no routine mainte
nance. No electronic gimmicks to malfunction. Just
set the speed and pedal. No supervision is required once
exercise goals are established.
UBE and FITRON. The
safe aerobics alternative for
users and owners.
UBE® AEROBIC ERGOMETER - For the muscles and joints of the
upper body. The torso, shoulders, arms, wrists and back benefitfrom
safe aerobic workouts.

EAGLE FITNESS SYSTEMS BY CYBEX —
PIONEERING THE FUTURE OF
SPORTS MEDICINE AND EXERCISE.

For more information call Cybex
toll-free today at 1-800-645-5392.
FITRON® CYCLE-ERGOMETER For 15 years the choice ofphysical
therapists, athletic trainers, pro
teams and top fitness centers.
FITRON stands up to the demands
of continuous high speed workouts.

FITNESS SYSTEMS by CYBEX
CYBEX, Division of Lumex, Inc., 21 00 Smithtown Avenue, Ronkonkoma, NY 1 1779, (516)585-9000
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FIVE FLAVORS THAT TASTE GREAT

In the field of
electrolyte thirst
quenchers,
Quickick stands
alone as the
original sports
drink, combining a
winning taste with
proven
effectiveness.

TIME-TESTED

Developed over 25
years ago, Quickick is now being used by
thousands of athletic teams.
Quickick helps reduce heat-related
problems, including cotton mouth, muscle
spasms and heat cramps.

No electrolyte solution can be effective
unless the athletes drink it. They prefer fluids
that taste good, and that gives Quickick an
advantage. Quickick comes in five great
flavors: Punch, Orange, Lemon-Lime, Grape
and new Lemonade. Quickick's great taste
helps insure that athletes will drink it in
sufficient amounts to rehydrate the body
while replacing essential sodium, potassium
and chloride
electrolytes.

COSTS LESS
Coaches and
trainers must
prevent
dangerous heat
stress from
striking their
athletes.
Quickick helps

meet this
responsibility at
less cost.
Compared with
any of its major
competitors,
Quickick is less
expensive — an
important
consideration in
these times when
budgets are tight.
Specify Quickick when ordering from your
local sporting goods dealer.

QUICKICK
A product of CRAMER PRODUCTS, INC.
P.O. Box 1001, Gardner, Kansas 66030

