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Comment on "Kinematics and
Electromyographic Analysis of
Elbow Flexion During Internal
Exercise" by Tracy et al.
As a long-standing member of the
NATA, I have witnessed the evolution of
the layout and content of our journal into
the respected and important communica
tion tool that it now represents to the
health care fields.
I was especially interested in and
pleased to see the inclusion of the
article by Tracy et al: "Kinematic and
Electromyographic Analysis of Elbow
Flexion During Inertial Exercise" in
the September issue (JAT, 1995;30:
254-258). Both Mr. Tracy and Mr.
Obuchi were graduate students of mine
at Georgia State University and my
interest and clinical experiences with
inertial exercise were discussed with
them during their program. So, it was
with personal investment that I read the

etters to the Editor
article and, in turn, my works were
liberally cited in the study.
Consequently, it concerns me that
the article abstract states that no re
search on effectiveness of inertial ex
ercise on improving muscle can be
cited. Reference 2 represents a study
published specifically to examine the
effectiveness of inertial training, also
using elbow flexion motions. The con
clusions of Reference 2 clearly demon
strate effectiveness of muscle torque
training based on statistical sampling
and referred approval by the Index
Medicus journal, Journal of Orthopae
dic and Sports Physical Therapy, and I
have enclosed a copy of this abstract
for your review.
While I applaud the authors for their
important study on inertial exercise, I
request that the issue question of "effec
tiveness" be clarified or corrected for the
readership as you deem appropriate.

Thank you for your kind attention to
this matter.

Mark S. Albert, MEd, PT, SCS, ATC
Physiotherapy Associates
Atlanta, GA 30324

Author's Response
The abstract of our study "Kinematic
and Electromyographic Analysis of El
bow Flexion During Inertial Exercise"
published in the September issue inad
vertently omitted reference to a current
study by Albert et al that was cited in the
text. This study showed significant in
creases in muscular torque due to inertial
exercise. The omission was an oversight
on our part of important research that
supports the use of inertial exercise as a
muscular training device.

James E. Tracy, MS, PT, ATC, CSCS
Assistant Professor of Physical Therapy
East Carolina University
Greenville, NC 27858-4353
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Cooling Does Not Affect Knee
Proprioception
Heather A. Thieme, MA, ATC; Christopher D. Ingersoll, PhD, ATC;
Kenneth L Knight, PhD, ATC; John C. Ozmun, PED
ABSTRACT: The effect of cooling on proprioception of the
knee has not been studied extensively. In this study, we
investigated the movement reproduction (timing and accuracy)
aspect of proprioception. Subjects were tested under two
conditions: a 20-minute application of ice and control. Proprioceptive accuracy and timing were measured by passively
moving the knee, then comparing the subject's active repro
duction of the passive movement. Subjects were blindfolded,
then tested in three sectors of the knee's range of motion: 90°

P

roprioception is part of sports injury rehabilita
tion"' 12' 16'21 '22 because it is central to maintaining pos
ture, 1 balance, joint position sense, and coordination
of multi-joint movements, 6' 17 Therefore, proprioception is
central in performing physical skills correctly and safe
ly 11,12,15,16,19-22 rj)ecreaseci proprioceptive ability causes ankle
reinjury following an ankle sprain20'23 and accounts for in
creased falls in older women. 12
The stretch receptors of the skeletal muscles and tendons and
the mechanoreceptors of the joints are generally considered
central to joint position sense in articular proprioception. 14'24
The involvement of specific receptors in proprioception is
difficult to determine,2" 4'7 ' 18 probably due to the body's ability
to use a wide variety of sensory inputs to determine joint
position and movement.5 '6
The most common modality used for treatment is ice9' 10' 13
because it enhances exercise and because of its hypalgesic
effect. A potentially negative effect of ice therapy is that the
velocity of sensory nerve impulse transmissions decreases
gradually as temperature decreases. Decreased afferent fiber
conduction velocity may result in altered proprioceptive input.
This would predispose the athlete to further injury by reducing
the ability of the affected receptors to quickly and efficiently
communicate proprioceptive information. Such alterations
could affect the use of cryokinetics in rehabilitation regimens.
This study was designed to examine the effect of a 20-minute
ice application on the proprioceptive ability of the knee,
specifically movement reproduction.

Heather A. Thieme was a graduate student at Indiana State University
at the time of this study. She is currently an athletic trainer in the
Rehabilitation and Sports Injury Department of the Palmer College of
Chiropractic at 1000 Brady Street in Davenport, IA 52804.
Christopher D. Ingersoll is an associate professor in the Athletic
Training Department at Indiana State University.
Kenneth L. Knight is a professor and chairperson of the Athletic
Training Department at Indiana State.
John C. Ozmun is an associate professor of Physical Education at
Indiana State.
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to 60°, 60° to 30°, and 30° to full extension. Ice application had
no apparent effect on the subject's ability to perform accurate
movement reproductions in the sectors tested. However, ac
curacy of the subject's final angle reproduction varied between
the sectors as did the total time of the movement. One possible
explanation for the difference between sectors is that different
receptors are active at different points in the knee's range of
motion. We conclude that cooling the knee joint for 20 minutes
does not have an adverse effect on proprioception.

METHODS

A 2 X 2 X 3 repeated-measures factorial guided this study.
Independent variables included treatment (ice and control),
order (ice first or second), and three sectors of knee movement
(90° to 60°, 60° to 30°, and 30° to full extension). There were
four dependent variables measured: 1) differences in the peak
angle, 2) differences in the final angle, 3) differences in the
time from the start of the movement to the peak angle, and 4)
differences in the total time of the movement.
Thirty-seven subjects (16 females and 21 males, 23.4 ± 6.3
years) who had not experienced knee surgery or debilitating
knee injuries and who reported no hypersensitivity to cold were
recruited. The study was approved by the Indiana State
University Institutional Review Board, and subjects gave their
informed consent.
Subjects came to two sessions, commencing with either a
20-minute ice application to the left leg or 20 minutes of sitting
(control session). The treatment order was randomly assigned.
The supine subject's left knee was cooled using two ice packs,
one covering approximately 10 cm above to 10 cm below the
patella, with the other placed on and around the popliteal space.
Each ice pack consisted of a 30.5 X 49-cm plastic bag
containing approximately 1160 g of ice. The two bags were
arranged to surround the knee completely, so the sides of the
knee were cooled as well. The ice pack was applied for 20
minutes before the subject was seated on the Kin-Corn Isokinetic Dynamometer (Chattecx Corp, Hixson, TN).
A wrist air splint (37.5 cm long and 14.0 to 18.5 cm wide at
each end) was placed over the subject's lower leg to reduce
cutaneous information from the pressure of the Kin-Corn lever
arm. The top edge of the splint was placed just below the
patella and the bottom edge above the level of the malleoli,
while the leg was placed in full extension. The splint was
inflated to a pressure of 1 psi. For nine subjects whose lower
leg was too large for the splint, an air splint was placed
between the leg and the shin pad of the Kin-Corn lever arm.
This air splint was partially inflated until the pressure of the

lever arm could not be felt against the leg. Subjects were
blindfolded and seated in an upright position.
Subjects' knees were passively moved to one of three
randomly assigned starting angles: 90°, 60°, or 30°. The knee
was then extended to an arbitrary angle within 30° of the
starting angle (the peak angle), and returned to within ±5° of
the starting angle (the final angle). Total time of the movement
was approximately 1.5 to 2.0 seconds. Subjects were told when
the starting angle, the peak angle, and the final angle were
reached. They were then asked to reproduce this passive
movement as accurately as possible for both the angles and
timing of the motion.
The subject actively reproduced one passive movement in
each sector, with the sector order randomly assigned. The
procedure was repeated for a total of six movement reproduc
tions for each treatment condition. The order of the sectors was
randomly assigned to each subject, but the order remained the
same for both days of testing. Pilot study data on eight subjects
supported the use of two trials in each sector during the final
study.
Angles and time were extracted from Kinetic Communicator
Dynamometer (Kin-Corn) assessment files using customized
software that subtracted the passive measurements from the
active measurements. The most accurate trial (as determined
by the most accurate reproduction of the peak angle) of the two
trials in each sector and condition was used for statistical
analysis. If the peak angle difference was the same, the first
trial was used. The best angle was used rather than averaging
the two trials to eliminate the possibility of one underestimated
and one overestimated angle canceling each other in the
results, thereby falsely appearing as a near accurate reproduc
tion.
The results were then analyzed using a MANOVA with
repeated measures to determine if differences existed between
control and cold application sessions, the three sectors of
movement, and the order in which the subject was tested for
the four dependent measures. Univariate F-tests and the Newman-Keuls test (p < .05) were used to determine the locations
of differences.
RESULTS

There was no difference in proprioceptive ability between
ice treatment and control sessions (F(l,213) = 1.09, p — .30;
Tables 1 through 4) or ordinal positions (F(2,213) = .92, p =
.40).

Table 1. Movement Reproductions for Peak Angle (Differences
Are Between Passive and Active in Degrees; Mean ± SD)

Sectors
Treatment
Ice
Control

All Sectors

90° to 120°

120° to 150°

150° to Full
Extension

1.5 ± 7.3
2.1 ± 7.5

2.2 ± 9.2
2.3 ± 7.3

1.1 ± 6.4
2.7 ± 6.9

1.2 ± 5.9
1.4 ± 7.8

Note: Positive numbers indicate the knee was in greater extension
during active reproduction than the passive angle.

Table 2. Movement Reproductions for Final Angle (Differences
Are Between Passive and Active in Degrees; Mean ± SD)

Sectors
Treatment

All Sectors

90° to 120°

120° to 150°

150° to Full
Extension

Ice
Control

-0.8 ±11.5
-2.8 ±12.2

3.3 ± 9.6ft
1.1±9.4f*

-4.2 ± 13.2*
-5.2 ± 10.1*

-1.4 ± 10.5*
-4.3 ± 15.5*

Note: Negative numbers indicate the knee was in greater flexion during
active reproduction than the passive angle.
* Different from sector A at p < .05.
f Different from sector B at p < .05.
t Different from sector C at p < .01 .
Table 3. Movement Reproductions for Time to Peak Angle
(Differences Are Between Passive and Active in Seconds; Mean
± SD)

Sectors
Treatment
Ice
Control

All Sectors

90° to 120°

120° to 150°

150° to Full
Extension

.15 ± .46
.14 ± .39

.25 ± .51
.23 ± .46

.14 ± .46
.05 ± .31

.05 ± .40
.14 ± .38

Note: Positive numbers indicate the active movement reproduction
took more time than the passive movement.
Table 4. Movement Reproductions for Total Time of Repetition
(Differences Are Between Passive and Active in Seconds; Mean
± SD)____________________________________

Sectors
Treatment

All Sectors

90° to 60°

60° to 30°

30° to 0°

Ice
Control

-.23 ± .70
-.27 ± .70

-.05 ± .86
-.07 ± .92

-.28 ± .64
-.28 ± .57

-.35 ± .54
-.48 ± .49

Note: 90° to 60° sector is different from 30° to 0° sector (p < .05) for
both treatments.

There was a difference in final angle reproduction and total
time of the movement between sectors (F(2,213) = 6.53, p =
.002) for both the ice and control sessions. For final angle
reproduction, subjects underestimated the 90° to 60° sector's
final angle and overestimated the final angle in the sectors
toward greater extension (60° to 30° and 30° to 0°) (Table 2;
F(2,72) = 9.35, p < .0005).
For total time of repetition, total time was longer in the 30°
to 0° sector than the 90° to 60° sector for both treatment
sessions (F(2,72) = 8.42, p = .001; Table 4). Peak angle and
time to peak angle were not different (Tables 1 and 3).
Subjects' performances were different between testing days
(F(l,213) = 16.49, p < .0005). On the first day, subject's
active reproduction of the final angle was 3.9° more toward
flexion than passive movement and 4° more toward extension
actively than passively on the second day (F(l,36) = 9.71,
p = .004). The effect of day was not significant for peak angle
(p = .52) and time to peak (p = .56). For total time of
repetition, subjects were .344 seconds slower than the passive
motion on day 1 and were .148 faster on day 2 (F(l,36) = 6.93,
p = .012).
Journal of Athletic Training

Only 6.8% (R2 = .068) of the variance in the final angle
differences and 4.6% of the variance (R2 = .046) in the total
time differences were explained by the variables.

DISCUSSION

eliminate the effects of gravity on the knee joint, subjects could
be tested sidelying or in an upright position.
Almost none of the variability in the measures was the result
of cooling—less than 7% as evidenced by the R2 values.
Apparently, the nerve was not cooled enough during the
20-minute application of two ice packs to alter proprioceptive
transmission. We tested proprioception with the knee isolated
(ie, in open kinetic chain). During closed chain activities,
which are used during functional rehabilitation such as cryokinetics, many more joints and receptors are involved in
proprioception. Thus the minimal effects we observed during
open chain testing would be even less pronounced during
functional activities. Therefore, cooling can be safely used to
facilitate exercise during rehabilitation without fear of reinjury
due to decreased proprioception.

A 20-minute ice treatment had no effect on joint angle
reproduction. This agrees with others who found no significant
effect of ice treatments on ankle 10 or hand25 proprioception.
Although subjects often walked awkwardly and slowly to the
Kin-Corn machine after the ice application, the ice did not
negatively affect the ability to judge the placement of the joint
when moved passively, nor did the ice affect subjects' ability
to actively repeat the passive movement. The trend in the data
suggested that cooling actually improved proprioceptive abil
ity, particularly in the 30° to full extension sector of the range
of motion.
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Wound Care Management: Proper Protocol
Differs From Athletic Trainers' Perceptions
Michael S. Goldenberg, MS, ATC
ABSTRACT: As research techniques in wound care manage
ment improve, treatment protocols for the care of wounds must
also change to ensure safe and optimal healing. In this study, I
surveyed current practices of athletic trainers regarding the
care of athletic wounds and compared the findings to current
literature. I contacted 501 athletic trainers, including all NATA
curricular undergraduate directors. Overall response rate was
58%; 78% of the athletic trainers from the curricular schools
responded. Wet-to-dry, irrigation, and soaks were the three
most common methods used to debride and cleanse a wound.
Povidone-iodine (Betadine) and hydrogen peroxide were the
two most popular cleansing agents. Conventional gauze was

A

thletic trainers handle a variety of acute and chronic
wounds in their daily routines. These wounds range
from superficial abrasions to full-thickness lesions.
Advances in research technology have increased the under
standing of the wound-healing process, leading some healthcare providers to believe there is a wound care revolution in the
making.9 Methods taught to athletic trainers and other health
care professionals 10 years ago may be questioned today about
their suitability to maximize wound healing.
Following inspection of the wound, the procedures followed
for the cleansing/debridement of foreign material and the type of
dressing applied may affect the rate and/or the effectiveness of the
healing process. Certain wound care dressings enhance, while
others retard, the proliferation of new tissue.6' 10' 14"16'25"27'39
In addition, some methods and cleansing antiseptics are destruc
tive to cells required for the wound healing pro
cess.4' 1 '-» 2,23,24,29,30,34,35,38 Although SQme factors cannot be COUtrolled, such as the size and location of the lesion, the athletic
trainer's choice of treatment can positively or negatively affect the
healing process. Therefore, the purpose of this study was to collect
information regarding the methods used by athletic trainers in
caring for acute wounds and to compare these findings to current
literature.
METHODS

In August 1994, survey packets were distributed to 501
certified athletic trainers across the country. Forty-two athletic
trainers from each of the 10 NATA districts were randomly
selected from the 1994 NATA Directory. The remaining 81
survey packets were mailed to the directors of undergraduate
athletic training curriculum schools listed by the NATA.
Each survey packet included a two-page questionnaire, a
cover letter explaining the purpose of the survey, instructions
Michael S. Goldenberg is the Head Athletic Trainer at The Lawrenceville School in Lawrenceville, NJ 08648.
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the primary dressing used by 67% of the athletic trainers, while
20% of those surveyed used occlusive dressings. Although
povidone-iodine and hydrogen peroxide are commonly used,
both are toxic to cells involved in the wound-healing process
and delay healing. Research indicates that the best method of
cleansing and debriding a wound is to irrigate it with saline.
Occlusive dressings have a lower infection rate, are viral
barriers, and are associated with faster wound healing and less
pain than gauze dressings. Athletic trainers need to assess their
wound care protocols so that they give the best possible care
to their athletes.

for completing the survey tool, and a self-addressed/stamped
envelope. To be included in the study, the questionnaire had to
be returned by October 1, 1994. Surveys were color-coded to
distinguish the responses of the randomly selected athletic
trainers from those of the curriculum directors. Before distri
bution, several athletic trainers, physicians, and research per
sonnel reviewed the survey tool for content validity.
The two-page questionnaire was designed to gather infor
mation about the background of the individual who was
completing the survey, how he/she cared for acute wounds, and
his/her knowledge of wound care. Most questions were de
signed for only one response. Questions answered with more
than one response were categorized both together as an
individual response and then tallied as two separate responses
to evaluate the total number of responses for that question.
RESULTS

Of the 501 packets distributed, 280 questionnaires (58%)
were returned. Forty were discarded because of incomplete
ness, unexplained response inconsistencies, or the respondent's
departure from the athletic training profession.
The average number of years of experience of the athletic
trainers who returned the surveys was 10.4 years. One hundred
seven (45%) were employed by a college/university; 49 (20%)
by a high school; 29 (12%) by a clinic/high school; 27 (11%)
by a clinic only; 9 (4%) represented both the professional level
as well as the unemployed; 7 (3%) were students; 2 (.83%)
were employed in the college/clinical setting; and 1 (.4%)
worked at the intermediate school level.
One hundred forty-one (59%) had received a master's
degree, 66 (27%) a bachelor's, and 33 (14%) a doctorate. All
districts were represented in the responses, with Districts 1, 2,
and 5 having the highest response rates. Of the 81 NATA
curricular schools, 63 (78%) responded to this survey.
Most athletic trainers (104 (43%)) used the wet-to-dry
method as the primary means of debriding a wound, followed

by irrigation (91 (38%)) and soaks (26 (11%)). Seventeen (7%) does not require manufacturers to provide safety results con
used a combination of the three methods on acute wounds. One cerning their wound cleansing products before distribution to
hundred respondents (42%) used povidone-iodine (Betadine), the public." It is up to the manufacturer to decide product
while 62 (26%) used hydrogen peroxide as the primary safety. Two products, povidone-iodine and hydrogen peroxide,
cleansing agent, and 37 (15%) used a combination of the the agents most commonly used by athletic trainers, have been
cleansing agents listed on the questionnaire, depending on the shown to delay the wound-healing process.
type of wound (Table 1).
Povidone-iodine is an iodophor of iodine and was created
Different types of dressing can be applied to a wound to aid due to iodine's low solubility in water and irritations to the skin
the healing process. Of the athletic trainers surveyed, 160 and mucosal membranes. 30 A 10% povidone-iodine solution
(67%) used gauze/adhesive strips, 47 (20%) used occlusive consists of 90% water, 8.5% polyvinylpyrrolidone, 1% avail
dressings, and 13 (5%) used Second Skin (Spenco Medical able iodine, and iodide. 38 This solution was assumed to be
Products, Waco, TX). Twenty (8%) used a combination of the superior because it was believed to have all the germicidal
three dressings. Fifty-four (34%) of those individuals who used properties of iodine, without the toxicity. However, current
gauze/adhesive strips also used occlusive dressings as a sec literature shows this to be fai se 4,11,12,23,24,29,30,34,35.38
ondary method of care. Of the total number of responses, 66
Lineaweaver et al24 compared four different types of anti
(78%) of the high school athletic trainers used gauze/adhesive septics and found that, at full strength, povidone-iodine,
strips, while 71 (60%) of college-level athletic trainers used hydrogen peroxide, acetic acid, and sodium hypochlorite were
this conventional method.
100% toxic to fibroblasts. They also discovered that, after
The most commonly used (63(41%)) occlusive dressing was irrigating wounds in adult rats with povidone-iodine, wound
DuoDERM (ConvaTec Inc, Princeton, NJ), followed by Bio- epithelialization was significantly retarded 4 to 8 days later.
elusive (Johnson & Johnson Medical Inc, Arlington, TX) (53 Tensile strength of the wounds also was significantly weaker
(35%)), and Tegaderm (3M Medical-Surgical Division, St than those wounds irrigated with saline or not irrigated at all.
Paul, MN) (16 (11%)). Athletic trainers who did not use In a separate study, Rodeheaver et al30 demonstrated that
occlusive dressings did not use them because of the perceived povidone-iodine solution had no effect on the rate of infection
cost (57 (45%)) or a lack of formal education in the area of of a wound compared to a saline control group. Another form
moist wound healing (37 (29%)).
of povidone-iodine is povidone-iodine surgical scrub solution,
Athletic trainers surveyed felt the most effective cleansing which is povidone-iodine mixed with a detergent. Rodeheaver
agent was povidone-iodine (114 (48%)) or hydrogen peroxide et al30 reported that wounds cleansed with this solution had a
(49 (20%)) followed by a combination of different agents (23 higher rate of infection than those cleansed with aqueous
(10%)). A majority of respondents felt wounds healed faster in iodine and povidone-iodine. Povidone-iodine surgical scrub
a moist environment (154 (64%)) compared to a dry one (82 solution was also ineffective in reducing levels of bacteria in a
(34%)). However, 99 (41%) felt that moist dressings had a contaminated wound.
higher infection rate compared to the dry dressings (57 (24%)).
Foresman et al 1 ' tested 16 different cleansing agents in vitro
Eighty-one (34%) felt the infection rate was the same between and found that the Betadine surgical scrub solution had to be
the two.
diluted 1:10,000 before leukocytes were able to perform their
phagocytic function. Becker5 took 35 contaminated head and
neck surgical cases and, before closure, irrigated the incision
DISCUSSION
with either saline or povidone-iodine. None of the wounds
Wounds must be as clean as possible, but no attempt should flushed with saline became infected; however, 28% of the
be made to sterilize them.4 The goal is to clean the wound wounds treated with povidone-iodine became infected after
without damaging cells that survived the original trauma or closure. Tests done in normal vacutainer tubes with a 1:1
cells that are important in the wound-healing process. Cleans mixture of blood samples and povidone-iodine demonstrated a
ing agents or antiseptics once considered safe are now known destruction of both red and white blood cells. The same tests
to be toxic to fibroblasts and other cells in the wound that performed with saline had a normal white blood cell count. 29
enhance healing.4' 11 ' 12'23'24'29'30'34'35'38 There are no criteria for
In 1993, LeVeen et al23 cited many cases of toxicity with the
manufacturers to follow regarding the safety and efficacy of use of povidone-iodine and evidence that povidone-iodine is
their product. Currently, the Food and Drug Administration ineffective in preventing infections. There are cases of povi
done-iodine absorption on intact skin leading to thyroid dys
function in children. 23
Table 1. Preferred Cleansing Agents
Hydrogen peroxide was the second most popular wound
No.
Cleansing Agent Used
cleanser used by athletic trainers. When applied to the wound,
100
42
Povidone-iodine
it interacts with the enzyme catalase, which is found in tissue
26
62
Hydrogen peroxide
and blood, to release oxygen bubbles.3 '33 This effect is advan
7
19
Soaps/detergents
tageous,
because it helps kill bacteria and can be used to
4
9
Hibiclens
cleanse infected areas. Hydrogen peroxide has considerable
3
7
Saline
2
Water
5
drawbacks, however, when it is used to cleanse and disinfect a
Alcohol
1
0
wound. Tatnall 34 demonstrated that an increased exposure of
37
Combination of agents
15
human keratinocytes to hydrogen peroxide was toxic to these
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Soaks, such as those in Dakin's solution can also irritate and
damage tissue.
After inspecting and cleansing the wound, the type of
dressing used can affect the healing process. The conventional
method uses a gauze dressing or an adhesive strip with or
without a topical ointment, followed by letting the wound "air
out" to form a scab. The second method keeps the wound moist
with an occlusive dressing that does not allow the formation of
a scab.
There are a variety of occlusive or moisture-retentive dress
ings from which an athletic trainer can choose. Occlusive
dressings used in athletics can be placed into three main
categories. Film dressings are generally made of a polyurethane film and are transparent (Table 2). This theoretically
allows for observation of the wound, but observation is usually
obscured by exudate from the lesion.26 Change of these
dressings is recommended when there is a build-up of exudate
because film dressings do not have absorbent qualities. This
may cause the edges to separate from the skin, allowing
leakage and compromising the viral barrier.26 These films are
also waterproof, allowing the athlete to bathe without contam
inating the wound. Care must be taken when removing film
dressings, because they adhere well to the skin and could
damage new wound surface epithelium.20
Hydrogel dressings are made of a polyethylene oxide or
polyvinylpyrrolidone substance (Table 3).26 Water comprises
about 90% of a dressing's content.26 This allows for a cooling
effect that decreases pain and reduces inflammation.7'37 As
long as it is moist, a hydrogel dressing will not damage new
wound surface epithelium when removed. These dressings
must be changed daily, increasing the amount of follow-up
care the athletic trainer must give to the athlete.
A hydrocolloid dressing is usually composed of two layers,
the outer layer made of a polyurethane foam and the inner layer
made of hydrophilic particles such as pectin and gelatin (Table
4).25 '26 The hydrocolloids, unlike the film dressings, absorb the
exudate from the wound, forming a soft moist mass that creates
an optimal environment for healing. The hydrocolloids are
waterproof and can be left on the wound for up to 7 days.
When a hydrocolloid is removed, it will not damage the new
OpSitef
wound surface epithelium.
(Smith & Nephew, Largo, FL)
Although many occlusive dressings are available, 160 (67%)
Polyskin
of the athletic trainers surveyed still use gauze as the primary
(Kendall, Mansfield, MA)
means of covering and protecting a wound. Concerns with this
Spandra
conventional method and its efficiency in wound healing start
(Thermedics Inc, Woburn, MA)
with the infection rate. Most athletic trainers in this study
Tegadermf
that a moist environment had a greater infection rate
believed
(3M Medical-Surgical Div, St
one. However, research has shown that wounds
dry
a
than
Paul, MN)
treated with the conventional method have a 7% infection rate
Uniflex
versus a 2% infection rate when hydrocolloid dressings are
(Bioplasty, Inc, St Paul, MN)
used. 18 The lower infection rate of the moist occlusive dressing
Viasorb
may be due to the acidic environment that develops beneath
(Sherwood Medical, St Louis,
MO)
it. 10 This type of environment has been shown to inhibit the
growth of two common bacterial strains: Staphylococcus aureus and Pseudomonas aeruginosa. The lower infection rate
may also be due to the great number of leukocytes found under
hydrocolloid dressings. 10' 18'22 Their presence may keep the

cells. Gruber 12 found with human donor sites that hydrogen
peroxide applied to a wound caused early separation of the
scab. Hydrogen peroxide used after this separation created
bullaes, which were caused by the hydrogen peroxide lifting
the new epithelium off the dermis. Cases of near-fatal systemic
oxygen embolisms and complications due to the irrigation of
wounds with hydrogen peroxide under pressure using a syringe
have been reported. 3 '31 In their clinical practice guideline
publication on Pressure Ulcer Treatments,35 the US Depart
ment of Health and Human Services does not recommend the
use of hydrogen peroxide when cleaning an ulcer wound
because of its toxicity to cells in the wound bed.
Besides the type of antiseptic used, there are different
methods of debriding and cleansing a wound of foreign
material such as dirt, gravel, and necrotic tissue. Mechanical
debridement methods include wet-to-dry gauze, laser debridement, irrigation, and hydrotherapy. Chemical debridement
involves the use of topical agents or enzymes. Autolytic
debridement uses occlusive dressing which allow the body's
own defense mechanisms to debride the wound. Methods most
commonly used by athletic trainers in this study were wet-todry, irrigation, and soaks.
According to Rodeheaver29 and the US Department of
Health and Human Services,35 the most effective way to
debride and cleanse a wound is to irrigate it with water, saline,
or a nontoxic agent. This technique must be performed gently
to avoid disrupting the healing tissue. The pressure of the
irrigation is more important than the solution used. 19 Pressures
recommended by the US Department of Health and Human
Services are between 4 and 15 lb/in2. A saline squeeze bottle
(250 mL) with irrigation cap will exert 4.5 lb/in2 of pressure.35
Pressures greater than 15 lb/in2 of force will have damaging
effects to the wound tissue. The most popular method used by
the respondents, the wet-to-dry method, can be very irritating,
painful, and disruptive to healthy tissue.4 This method entails
placing a wet gauze on the wound and leaving it there to dry.
The dry gauze is removed along with the attached debris.
Table 2. Film Dressings*
Acuderm
(Acme United, Fairfield, CT)
Bioclusivet
(Johnson & Johnson Medical Inc,
Arlington, TX)
Blister Film
(Sherwood Medical, St Louis,
MO)
Clear-skin
(Heritage Surg Corp, Nashiville,
TN)
Ensure
(Becton Dickinson, Deseret Div,
Sandy, UT)
Opreflex
(Professional Medical,
Greenwood, SC)
* From Mertz. 26
f Commonly used in athletics
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cells have to penetrate deeper into the dermis where the
environment
is moist, which forces the wound to heal only
Geliperm Wet
Cutinova
from
the
bottom
up. The moist environment under an occlusive
(Atlanta Inc, Melville, NY)
(Beiersdorf, Norwalk, CT)
dressing will not allow the formation of a scab, so the wound
Spenco 2nd Skint
Elasto Gel
heals from the sides and bottom.
(Spenco Medical Corp, Waco, TX)
(Southwest Technologies,
Kansas City, MO)
An important difference between the conventional method
and occlusive dressings is the perceived pain from the wound.
Vigilon Primary Wound
Dressing
Occlusive dressings protect nerve endings from the environ
(Bard, North Reading, MA)
ment and keep them moist, helping to reduce pain. With gauze
* From Mertz. 26
dressings, nerves may be damaged during changes; however,
t Commonly used in athletics.
hydrocolloid dressings do not need to be changed daily and do
not damage the underlying new surface when removed. Nemeth
et al and others 13-15,25 have demonstrated that subjects
Table 4. Hydrocolloid Dressings*
treated with hydrocolloid dressings had less pain than those
Comfeel
Restore
treated
with gauze and/or topical ointment creams. Subjects in
(Coloplast Corp, Tampa, FL)
(Hollister Inc, Libertyville, IL)
these studies ranged from football players and other athletes to
DuoDERMf
Sween-a-peel
industrial workers.
(ConvaTec Inc, Princeton,
(Sween Corp, North Mankato,
Final disadvantages of using gauze dressings or adhesive
NJ)
MN)
strips
are the follow-up care and cost-effectiveness. Due to the
HydraPad
Tegasorbf
many different types of conditions that affect a dressing during
(Baxter, Glendale, Ca)
(3M Medical-Surgical Div, St
athletic competition, gauze or adhesive strips need to be
Intact
Paul, MN)
changed
after each athletic event. This increases the time an
(Bard, North Reading,
Ulcer Dressing
MA)
athletic
trainer
must spend with the athlete in the training room
(Johnson & Johnson Medical Inc,
before
and
after
competition. Some occlusive dressings are
IntraSite
Arlington, TX)
(Smith & Nephew, Largo,
made
to
stay
on
a
wound for up to 7 days, reducing follow-up
Ultec
FL)
care.
This
decreases
the time an athlete must spend in the
(Sherwood Medical, St Louis,
MO)
training room for treatment.
Besides being time-efficient, occlusive dressings are more
* From Mertz. 26
cost-effective in the hospital/home care settings. Shannon32
t Commonly used in athletics
compared the cost of two treatment protocols on patients with
number of organisms low enough so there is only a coloniza spinal cord injuries. The number of hydrocolloid dressings
used and their total cost were much less than the conventional
tion of organisms, not enough to cause an infection.
A second concern with the conventional method is the wet-dry gauze protocol. Hermans 14 feels that the reduced
transfer of blood through a gauze dressing. The increased number of dressings used to heal a wound with hydrocolloids
concern about blood-borne pathogens such as hepatitis B and in a postoperative setting might help reduce overall treatment
human immunodeficiency virus has heightened the awareness costs. Currently, no cost studies have been performed in the
of protection from open wounds. The chances of transmission athletic training setting. Research is needed to determine cost
or infection through athletic competition is minimal; however, efficiency.
the possibility is present. 2 Some occlusive dressings such as
Even though interscholastic budgets generally are smaller
DuoDERM and Bioclusive decrease the chances of contraction than collegiate budgets,28 both college and high school athletic
because they are proven viral barriers.
trainers explained that the perceived cost (high school = 51%,
The rate of healing with gauze or adhesive strips is a third college = 52%) was the number one reason why they did not
concern about the conventional method. Wounds treated with use occlusive dressings. Other reasons given were lack of
hydrocolloids heal faster than wounds treated with the conven formal education on moist wound healing (high school = 27%,
tional method. 1 '8' 10' 14' 15'25 Nemeth et al27 found that occlusive college = 22%) and unfamiliarity with using dressings that
dressing therapy on skin biopsy sites healed wounds three retain moisture (high school = 11%, college — 1 1 %). Al
times faster than those treated with the conventional method. though basic educational requirements are the same, only 1 1
Occlusive dressing helps heal wounds faster for various rea (14%) of the high school level athletic trainers who responded,
sons. The area under an occlusive dressing is moist and compared to 26 (24%) of the college athletic trainers, use
hypoxic. The lack of oxygen stimulates capillary proliferation occlusive dressings in their respective settings. This difference
from the wound edge to the center. It is believed that could be due to high school budgetary constraints. Overall,
macrophages are stimulated by the local hypoxic conditions, only 20% of those athletic trainers surveyed used occlusive
and release growth factors that increase the rate of angiogen- dressings as the primary way to heal a wound.
Of the curriculum directors who responded, 33 (52%) used
esis. 10'21 The hypoxic area also stimulates fibroblast function,
the conventional method, while 17 (27%) used occlusive
which helps increase the healing rate. 17'21 '36
Cells require a moist environment in order to migrate across dressings, and 5 (8%) used Second Skin as the primary way to
the wound bed for re-epithelialization of new tissue. In the dress a wound, leaving 8 directors (12%) who used a combi
conventional method, a scab retards healing because epidermal nation of the three dressings. Eighteen (54%) of those curricTable 3. Hydrogel Dressings*
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ular directors who used the conventional method of wound care
also used occlusive dressings for specific wounds. Fifteen of
the 63 curricular director respondents did not use any form of
occlusive dressings when managing wounds. Assuming that
athletic trainers teach their students the same clinical tech
niques they use, 24% of the student athletic trainers entering
the work force will not be exposed to the use of occlusive
dressings.
One of the principal goals of athletic training is to provide
athletes with the best possible care. To ignore those techniques
that are proven to be sound through research would be a
disservice to athletes.
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A Survey of Athletic Trainers as Health
Care Advocates for Testicular and Breast
Self-Examination in Athletic Populations
Lori Dewald, EdD, ATC, CHES; Candice Zientek, PhD, CCAAASP
ABSTRACT: There have been no previous studies of athletic
trainers' educational practices regarding breast or testicular
cancer, so we surveyed athletic trainers regarding: 1) the
incidence of cancer among athletes, 2) educational practices
concerning breast/testicular cancer, 3) educational practices
regarding breast/testicular self-examination, 4) breast/
testicular concerns of athletes, 5) breast self-examination and
testicular self-examination among athletic trainers. A research
er-developed questionnaire was randomly distributed to ath
letic trainers at the 1994 NATA convention, and SPSS-X was
used to analyze results, using Chi-square. One alarming finding
was that 28% of athletic trainers surveyed had worked with an

T

he athletic training profession has long focused on the
prevention of athletic injuries—most frequently, musculoskeletal injuries. Secondary concerns include topics
such as alcohol and other drug use, respiratory infections, etc.
Often, athletic trainers are reactive to these secondary concerns
when they should be proactive. There are numerous opportu
nities to have lifetime influences on the health care of athletes.
The present study is an attempt to examine the incidence of
breast and testicular cancer among athletes under the care of
athletic trainers and to examine educational practices of ath
letic trainers regarding breast and testicular cancer. We hypoth
esize that athletic trainers do not teach breast and testicular
self-examination to the athletes in their care.
METHODS

In an attempt to further examine this issue, 100 surveys were
randomly distributed at the 1994 National Athletic Trainer's
Convention in Dallas, TX. Seventy-five subjects (75%) re
sponded to the questionnaire. Of those responding, 69 were
certified athletic trainers (ATCs) and 6 were not certified
(Table 1). Due to the small number of noncertified athletic
trainers, only results from questionnaires completed by 69
ATCs were analyzed.
We encouraged subjects to complete the questionnaire at the
conference, but several mailed their responses after the con
ference. We asked questions regarding educational practices
with respect to the incidence of breast/testicular cancer among
athletes in the athletic trainer's care, educational practices
concerning breast/testicular cancer and breast/testicular selfexamination, and the incidence of breast self-examination and
Lori Dewald is an assistant professor and Candice Zientek is a

professor in the Department of Health and Physical Education at
Shippensburg University in Shippensburg, PA 17257.

athlete who had cancer. Twenty-two percent of the athletic
trainers surveyed reported that a female athlete had brought a
breast concern to them, and 51 % reported that a male athlete
had brought a testicular concern to them. Most of the athletic
trainers surveyed do not educate athletes about breast or
testicular cancer and do not teach athletes about selfexamination procedures, but do perform breast selfexamination or testicular self-examination on themselves. Act
ing as a role model is an important step toward the education
of athletes in our care, but more must be done. As health care
professionals, athletic trainers must become more proactive,
rather than reactive, when dealing with cancer prevention.

testicular self-examination among athletic trainers themselves.
They responded by answering yes or no to questions such as
"Has an athlete in your care ever had cancer?" and "Do you
educate your female athletes about breast cancer?" We also
asked, "Do you perform either breast or testicular selfexamination on yourself?"
Data were summarized using SPSS-X and answers given
by male and female athletic trainers were compared using
the Chi-square statistic. The level of significance used was

RESULTS

Of the ATC respondents, 35 (51%) were male and 34 (49%)
were female (Table 1). The majority (33 (48%)) were 20 to 30
years of age. Twenty-three (33%) were 31 to 40 years old; 9
(13%) were 41 to 50 years; and 4 (6%) were 51 to 60 years.
The majority of respondents (50 (72%)) held master's degrees.
Fifteen (22%) had earned bachelor's degrees, and 4 (6%) had
earned doctorates. Most had earned their degrees in the 1 980s
(31 (45%)) or 1990s (28 (49%); Table 1).
Many of the respondents were college athletic trainers (34
(49%); Table 1). Others worked in high schools (14 (20%)),
clinical settings (10 (15%)), or other settings (10 (15%)). One
was apparently not working at the time. Of those working in a
college setting, 12 were from National Collegiate Athletic
Association (NCAA) Division I institutions, 6 were from
Division II, and 1 1 were from Division III. Three were from
National Association of Intercollegiate Athletics (NAIA) insti
tutions, while 1 was from a National Junior College Athletic
Association (NJCAA) institution, and 1 was from an NAIA +
NCAA institution. Also, 10 different athletic training districts
were represented.
Nineteen (28%) of the respondents (14 males, 5 females)
had treated an athlete with cancer (Table 2). There was a
Journal of Athletic Training
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Table 1. Characteristics of Respondents

Respondents
Category

No. (%)

Certification
Certified
Not certified

69 (92.0)
6 (8.0)

Gender
Male
Female

35 (50.7)
34 (49.3)

Age
20 to 30 years of age
31-40 years of age
41-50 years of age
51-60 years of age

33 (47.8)
23 (33.3)
9 (13.0)
4

(5.8)

Education
Bachelor's
Master's
Doctorate

15 (21.7)
50 (72.5)
4 (5.8)

Date degree was conferred
1960s
1970s
1980s
1990s
No response

1 (1-4)
7 (10.1)
31 (44.9)
28 (40.6)
2 (2.9)

Employment setting
High school
College
Clinical
Other
No response

14
34
10
10
1

Division of college employees
NCAA Division I
NCAA Division II
NCAA Division III
NAIA
NJCAA
NAIA + NCAA

12 (35.3)
6 (17.6)
11 (32.4)
3 (8.8)
1 (2.9)
1 (2.9)

(20.3)
(49.3)
(14.5)
(14.5)
(1.4)

significant difference between the male and female athletic
trainers regarding this issue (F[l,68] = 4.33, p < .05);
Table 3).
Most athletic trainers (59 (86%)) did not educate their
female athletes about breast cancer (Table 2). No significant
differences were found between male and female educational
practices. Males (4) and females (5) were equally likely to
educate female athletes about cancer (Table 2). The results
regarding the education of male athletes were similar. Most
ATCs (29 males and 30 females) said they did not educate their
male athletes about testicular cancer (Table 2). No differences
were found between male (6) and female (3) athletic trainers in
this regard.
Only 5 athletic trainers (3 male and 2 female) had educated
both male and female athletes about cancer. Most males (30)
and most females (28) did not teach about cancer at all
(Table 2).
Only 3 (1 male, 2 female) athletic trainers had taught their
female athletes the techniques of breast self-examination
(Table 2). Only 4 (3 males, 1 female) ATCs surveyed had
taught testicular self-examination to their male athletes. No
20

Volume 31 • Number 1 • March 1996

significant differences existed between male and female ath
letic trainers regarding self-examination procedures (Table 2).
Fifteen (22%) ATCs had had a female athlete bring a breast
concern and 54 (78%) had had a male athlete bring a testicular
concern to them. Although males and females were not
significantly different in the number of female athletes who
brought breast concerns to them (Table 2), male athletic
trainers (24 (35%)) were more likely to have a male athlete
come to them with a testicular concern than to female (10
(15%)) athletic trainers. Only 10 male ATCs had not treated a
male athlete with a testicular concern, compared to 23 females
who had not treated a male athlete with a testicular concern.
When asked whether they perform either breast or testicular
self-examination on themselves, the majority (47) said yes.
Female athletic trainers (29 (42%)) were significantly more
likely to conduct self-examinations than male athletic trainers
(18 (26%); F[l,66] = 18.46,/? < .05)
DISCUSSION

Our hypothesis was proven. Most of the athletic trainers
surveyed (87%) did not educate either their female or male
athletes about cancer. The fact that only 7% of athletic trainers
had educated both their male and female athletes about cancer
is cause for alarm. It is also alarming that most athletic trainers
do not teach either females or males self-examination proce
dures. These concerns could quite readily be remedied by the
athletic training professionals who work with athletes on a
daily basis if the practice of educating athletes were expanded
to include breast self-examination and testicular selfexamination education.
One alarming statistic is that almost 30% of the athletic
trainers surveyed had worked with an athlete with some form
of cancer; this alone should emphasize the need for education.
This is a statistic that cannot be ignored. We recommend that
future studies examining the incidence of breast and testicular
cancer be conducted.
Education is especially important considering that the most
common form of cancer in 15- to 34-year-old males is
testicular cancer 1 '3'6'7'9' 10' 13' 17"19 accounting for 14% of cancer
deaths for this age group. 1 ' 18' 19 There were 7,100 estimated
new cases of cancer of the testes resulting in 370 deaths in the
United States in 1995. 1 The incidence of testicular cancer in
adolescents has been 1 in 10,000. 18 The earlier testicular
cancer is recognized, the higher the survival rate: "prognosis of
testicular cancer relates strongly to the stage of the disease at
the time of discovery."6 Overall, the 5-year rate of survival
from testicular cancer has increased from 72% in 1975 to 91%
in 1995. l Nonmetastasized cancers have a 5-year survival rate
of 98%, while metastasized testicular cancer has a survival rate
of 60% to 82%. 1 -7'9- 18 Early detection leads to higher cures, and
"the only way to detect cancer in an early stage is for men to
examine themselves regularly."
Testicular self-examination performed correctly and
monthly has been shown to decrease the number of testicular
cancer deaths.2'4'5'8' 10 " 12' 14 Yet, very few adolescent males
practice testicular self-examination. Studies have shown that
between 2% and 7% of males perform testicular self-

Table 2. Responses of Athletic Trainers by Gender to Questions Regarding Breast/Testicular Cancer
Female

Male

Question

No. (%)

No. (%)

Has an athlete in your care ever had cancer?
Yes
No

5* (7.3)
29 (42.0)

14
21

(20.3)
(30.4)

Do you educate your female athletes about breast cancer?
Yes
No
No answer

5 (7.3)
28 (40.6)
1 (1-4)

4
30
1

(5.8)
(43.5)
(1.4)

Do you educate your male athletes about testicular cancer?
Yes
No
No answer

3 (4.4)
30 (43.5)
1 (1-4)

6
29

(8.7)
(42.0)

Do you teach your female athletes the techniques of breast self-examination?
Yes
No
No answer

2 (2.9)
31 (44.9)
1 (1.4)

1
33
1

(1.4)
(47.8)
(1.4)

Do you teach your male athletes the techniques of testicular self-examination?
Yes
No
No answer

1 (1.4)
32 (46.4)
1 (1-4)

3
32

(4.4)
(46.4)

Have you ever had a female athlete bring a breast concern to you?
Yes
No

8 (1 1 .6)
26 (37.7)

7
28

(10.1)
(40.6)

Have you ever had a male athlete bring a testicular concern to you?
Yes
No
No answer

10 (14.5)
23 (33.3)
1 (1.4)

24* (34.8)
10 (14.5)
(1-4)
1

Do you perform either breast or testicular self-examination on yourself?
Yes
No
No answer

29 (42.0)
4 (5.8)
1 (1-4)

18
17

(26.1)
(24.7)

* Significance < .05

examination regularly. 18' 19 Vaz et al 19 studied 1,286 ninthgrade boys and found that 7% practiced testicular selfexamination. A testicular cancer curriculum was designed and
implemented and found to be effective as 585 of the trained
subjects practiced testicular self-examination posttraining. The
most recent study of high school males reported that 75% of
the 1,364 surveyed had been to a physician during the past 15
months, and yet only 3.6% had performed testicular selfexamination. 18 In a study of college men, 2% performed
testicular self-examination. 11 ' 18 Goldenring7 suggests that
health care professionals should instruct males in testicular
self-examination. And, if athletic trainers are to be considered
health care providers, then we should be teaching testicular
self-examination to the athletes in our care.
Reaction to testicular self-examination education programs
is not without controversy. Some researchers support the
implementation of high school testicular cancer pro
grams,7' 10' 18 while others question the financial cost-benefit
ratio (the amount of anxiety produced due to the fear induced
and medical expenses such as the cost of diagnostic proce
dures, doctor's visits, etc).6 The fact that testicular selfexamination education should not be taught because of fear has
been countered by Vaz et al 18 who reported that the majority of

their subjects "were already anxious about testicular cancer,
felt it was a powerful disease and were afraid of getting it, but
felt that it was unlikely to happen to them."
Breast cancer in both men and women usually occurs later in
life (after the age of 35) than testicular cancer (15 to 34 years).
The American Cancer Society 1 data on female breast cancer
for 1995 include 182,000 estimated new cases of breast cancer
resulting in 46,000 estimated deaths in women. The mortality
rate for breast cancer is "an estimated 46,240 deaths (46,000 in
women and 240 in men); breast cancer is the second major
cause of cancer death." The 5-year survival rate has increased
from 78% fifty years ago to 94% in 1995. If breast cancer has
spread regionally (when diagnosed), the 5-year survival rate
drops to 73%, and if the cancer is metastasized, the rate is 1 8%.
The incidence of breast cancer in children and adolescents is
infrequent, as breast cancer occurs only rarely before the age of
35. 6 However, over 80% of breast masses are found by women
themselves,7 so proponents of testicular and breast selfexamination education propose including these areas in high
school and college classes and reviewing the technique at every
health maintenance examination throughout life, so that both
men and women will develop life-long self-examination prac
tices.6
Journal of Athletic Training
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Table 3. Breast and Testicular Cancer and Self-examination
Resource Materials
NATIONAL CANCER INSTITUTE: 1-800-4-CANCER
National Cancer Institute. What You Need to Know About Breast
Cancer. 1992.
National Cancer Institute. What You Need to Know About Testicular
Cancer. 1992.
AMERICAN CANCER SOCIETY: 1-800-ACS-2345
:
American Cancer Society. How to Examine Your Breasts. 1994.
American Cancer Society. How to Examine Your Testicles. 1994.

need to educate their athletes. There is a very easy solution to
this problem; the answer is education.
It is a step in the right direction for most athletic trainers to
conduct their own self-examinations. The next step is for the
athletic trainers to relay the information to athletes. The
importance of self-examination must be taught by athletic
trainers. Acting as a role model is an important step toward the
education of the athletes in our care, but more must be done.
REFERENCES

It must, however, be pointed out that conflicting opinions
exist regarding whether lifelong practices of breast selfexamination result in earlier diagnosis, whether early breast
cancer detection prolongs life, or whether the process merely
increases anxiety.6 In 1979, the Canadian Task Force on
Periodic Health Examination20 questioned the teaching of
breast self-examination and concluded that "the available
evidence did not warrant inclusion of breast self-examination
and identified the maneuver as a priority for further research."
Recent re-evaluation conducted by the task force has not
changed the recommendation.20 In 1983, the World Health
Organization stated that "as breast cancer is very uncommon
before the age of 35 or 40, it would be inappropriate and
wasteful of resources to enroll younger women, unless it were
shown that early training increased compliance at later ages, or
that knowledge of breast self-examination in younger women
led to an increase in the extent to which older women practiced
it by diffusion of knowledge from one generation to another."20
Those advocating breast self-examination education include
The American Cancer Society and the Surgeon General of the
United States. The American Cancer Society recommends
breast self-examination monthly for women who are 20 years
of age or older. 1 The Surgeon General stated that breast
self-examination is the most effective method of detecting
breast cancer at early treatable stages. 15 In a 1994 study,
Stevens et al 16 supported breast self-examination as "an im
portant screening behavior for the early detection of breast
cancer."
Athletic trainers can educate athletes through an educational
program that may begin with a preseason physical examina
tion, followed by team and individual educational sessions, and
posting pamphlets and/or posters in the athletic training centers
and locker rooms. Local American Cancer Societies are excel
lent sources for free cancer education materials and educational
presentations. Another resource is the National Cancer Insti
tute. Table 3 provides the national addresses and details of
some of the resource materials from the American Cancer
Society and National Cancer Institute.
Educators need to become more involved in the education of
the athletes in their care. Both male and female athletic trainers
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1994 Entry-Level Athletic Training Salaries
Crayton L. Moss, EdD, ATC
ABSTRACT: In this study, I examined salaries for entry-level
positions in athletic training during the year 1994. An entry-level
position was defined as a position to be filled with an athletic
trainer certified by the NATA, with no full-time paid employment
experience. According to the "Placement Vacancy Notice"
(NATA, Dallas, TX) and "BYLINE" (Athletic Trainer Services, Inc,
Mt Pleasant, Ml), there were 432 entry-level vacancies in
hospital/clinics, college/universities, and high school settings.
A total of 271 surveys (63%) were returned. Overall, beginning
salaries for entry-level athletic training positions were $23,228
(±$3,177) for a bachelor's degree and $25,362 (±$3,883) for a

M

y interest in entry-level athletic training salaries
began when I read an article by Gieck 1 in 1986. I
began this longitudinal study with two pilot studies
and continued my studies during the years 1992 and 1994. 3"5
Since the 1992 article, there has been little information
concerning entry-level salaries for athletic trainers.5
The purpose of this study was to examine the salaries for
entry-level positions in athletic training during the year
1994 and to relay this information to the NATA so that
college graduates and employers would have salary data for
athletic training job positions. Similar studies will be
conducted every other year so that salary norms and trends
may be established.
METHODS

An entry-level position was defined as an athletic trainer,
certified by the NATA, with no full-time paid employment
experience. According to the "Placement Vacancy Notice"
(NATA, Dallas, TX) and "BYLINE" (Athletic Trainer
Services, Inc, Mt Pleasant, MI), there were 432 entry-level
vacancies in hospital/clinics, college/universities, and high
school settings during 1994. The "Placement Vacancy
Notice" is published at least monthly, while "BYLINE" is
available quarterly. Job descriptions are included in the
notice. No other sources of athletic training vacancies were
used for this study.
A survey was designed and mailed, with a return selfaddressed stamped envelope, after each vacancy notice was
received, to those whose job descriptions did not specify that
prior job experience was necessary. An address list was
compiled and checked before each mailing to determine new
position vacancies from each source. Only one survey was sent
to a job site for each new vacancy. The survey was coded
individually so that a second mailing could be sent if needed.
An abstract of the results was sent for each vacancy. The
Crayton L. Moss is Chair and a professor in the Kinesiology & Sports
Management Department of Southern Nazarene University in Bethany,
OK 73008.

master's degree. A stipend ($4,216 ± $2,039) was included in
86% of the high school positions. The term of contract for high
school was usually a 10-month position (10.0 ± .9 months),
hospital/clinic, 12-months (11.7 ± .7 months), while the col
lege/university varied from 9 to 12 months (10.5 ± 1 .2 months).
Also included in the study was fringe benefit information:
pension (other than Social Security), life, medical, dental, and
vision insurance. Continued studies are recommended to es
tablish salary norms and trends for entry-level positions so that
athletic trainers will understand what monetary compensation
to expect for their services.

survey topics included: position available; compensation for
bachelor's degree, master's degree, and stipend; term of
contract; weekly workload; pay scale availability; raise per
centage; and fringe benefits.
RESULTS

Of the 432 surveys mailed, 271 (63%) were returned. The
positions were divided into three different sites: 1) hospital/
clinic, 2) college/university, and 3) high school. Job position
salaries were recorded according to job site. Table 1 shows the
salaries according to degree, job site, and position for 1994.
For the bachelor's degree entry-level position,* the highest
to lowest job position salaries were: 1) high school—athletic
trainer/teacher ($25,963 ± $2,474); 2) hospital/clinic—athletic
trainer/athletics ($23,967 ± $2,965); 3) hospital/clinic—
athletic trainer ($23,847 ± $2,608); 4) college/university—
head athletic trainer ($23,101 ± $4,585); 5) college/
university—athletic trainer/teacher ($22,136 ± $3,522); 6)
college/university—assistant athletic trainer ($21,966 ±
$3,664); and 7) high school—athletic trainer ($21,584 ±
$3,992).
For the master's degree, the highest to lowest job position
salaries were: 1) hospital/clinic—athletic trainer ($28,117 ±
$2,382); 2) high school—athletic trainer/teacher ($28,017 ±
$3,073); 3) college/university—athletic trainer/teacher
($25,822 ± $5,139); 4) hospital/clinic—athletic trainer/
athletics ($25,782 ± $2,963); 5) college/university—head
athletic trainer ($25,706 ± $6,820); 6) college/university—
assistant athletic trainer ($23,676 ± $3,991); and 7) high
school—athletic trainer ($23,000 ± $2,943).
Overall mean salaries for entry-level athletic training posi
tions were $23,228 (±$3,177) for a position requiring a
bachelor's degree and $25,362 (±$3,883) for a position
requiring a master's degree.
All but 5 of the 35 high school athletic trainer/teacher
positions included an average stipend of $4,216 (±$2,039).
*AII high school salaries include a stipend, if an additional stipend is
given for athletic training.
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Table 1. 1994 Entry-Level Salaries According to Degree, Job Site, and Position Along With % Change From 1992 Study (Mean ± SD)

Bachelor's Degree
Position
Hospital/clinic
Athletic Trainer
Athletic Trainer/Athletics
Total

(n)

x ± SD

(17)
(114)
(131)

$23,847 ± $2608
23,967 ± 2965
23,949 ± 2904

Master's Degree
Change
+3.7%
+5.4%
+4.9%

x ± SD

Change

$28,117 ± $2382
25,782 ± 2963
26,032 ± 2893

+ 11.1%
+ 1.8%
+2.8%

College/university
Head Athletic Trainer
Athletic Trainer/Teacher
Assistant Athletic Trainer
Total

(16)
(43)
(35)
(94)

23,101
22,136
21,966
22,262

4585
3522
3664
3752

-3.9%
-2.5%
+ 12.9%
+ 8.7%

25,706
25,822
23,676
25,035

6820

5139
3991
5113

-3.3%
+ 5.7%
+3.6%
+5.6%

High school
Athletic Trainer
Athletic Trainer/Teacher
Total

(11)
(35)
(46)

21,584 ± 3992
25,963 ± 2474
24,892 ± 2887

-2.5%
-2.9%
-4.1%

23,000
28,017
27,444

2943
3073
3036

-19.1%
-2.2%
-3.9%

(271)

23,228 ± 3177

+0.5%

25,362 ±

3883

+ 0.6%

Salary summary
Total

±
±
±
±

Only 1 of the 1 1 high school/athletic training positions requir
Fringe benefits included pension (other than Social Secu
ing no teaching assignment received a stipend of $5,125. Five rity), life, medical, dental, and vision insurance. The majority
of the 43 college/university athletic training/teaching positions of the positions had a pension plan other than Social Security:
included an average stipend of $6,400 (±$3,361). No other high school, 41 (89%); college/university, 74 (79%); and
college/university position included a stipend with the annual hospital/clinic, 84 (64%). The majority also had life and
salary. Five of the 114 hospital/clinic athletic training/athletics medical insurance: high school, 33 (72%) and 42 (91%);
positions also included a stipend of $3,630 (±$2,845) with college/university, 33 (79%) and 42 (96%); and hospital/clinic,
their annual salary. There was no stipend included in the 111 (85%) and 128 (98%); respectively. Dental and vision
annual salary of the 17 hospital/clinic athletic training posi insurance recorded varied information: high school, 28 (61%)
tions.
and 4 (9%); college/university, 45 (48%) and 32 (34%); and
The most common term of contract for high school was a hospital/clinic, 94 (72%) and 34 (26%); respectively.
10-month position (28 (60%); x = 10.0 ± .9) with the
remaining contracts at 9 and 12 months, 11 (24%) and 7 (16%),
DISCUSSION
respectively. Of the hospital/clinic vacancies, 122 (93%) had
12-month contracts (x = 11.7 ± .7). The college/university
Since my first article in 1992, in which I reported
contract varied over 9-month (17 (18%)), 10-month (39 entry-level athletic training salaries, I have received numer
(42%)), and 12-month positions (38 (40%); x = 10.5 ± 1.2). ous phone calls from both administrators and certified
The average hours worked per week for college/university athletic trainers concerning salary ranges that athletic train
positions was 49.2 ± 8.3 hours, 48.9 ± 10.2 hours for the high ers may expect for their services.4'5 The only studies which
school positions, and 44.7 ± 5.9 hours for the hospital/clinical could be located concerning athletic trainers' salaries were
vacancies.
follow-up studies after certification and job placement. 1 '6'7
Thirty-two (70%) of the high school positions had an These were not unusual studies when compared to the
established pay scale with an increase of 3.32% pay raise for physical therapy profession. 2 The follow-up studies provide
the year 1992, 3.02% in 1993, and a projected increase of valuable information concerning the athletic training pro
3.80% for 1994.4'5 The average raise over the last 3 years was fession, but they do not answer a student's question con
3.38%. Twenty-seven (29%) of the college/university vacan cerning their beginning salary upon graduation. Other than
cies have a pay scale with an increase of 3.36% in 1992, 3.62% my own studies, I know of only one other survey which
in 1993, and a projected increase of 3.67% for the year 1994. indicated a range of salaries for athletic trainers. 1
The average raise over the last 3 years was 3.55%. Approxi
mately half (64 (49%)) of the hospital/clinical positions indi
Hospital/Clinical
cated they had an established pay scale. They also indicated a
4.66% increase of pay in 1992, 4.66% in 1993, and a projected
Most of the job vacancies sited at the hospital/clinical
1994 increase of 4.54%. The average raise over the last 3 years setting (114 (87%)) require an athletic sport assignment at a
mean salary of $23,949 (±$2,904) for the BS, and an
was 4.62%.
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average salary of $26,032 (±$2,893) for a MS (Table 1). Table 2. Entry-Level Salary Projections (Based on % Increases
This was an increase of 4.9% and 2.8%, respectively, from From 1994 Salaries)
the 1992 study.4'5 The master's degree hospital/clinic ath
1996 Projected
x % Salary
Salaries
letic trainer, without athletic/sport assignment, boasted the
highest salary in 1994 at $28,117 (±$2,383), Table 1. This
Increase
was an increase of 11.10% from those salaries reported in Position
per year
Bachelor's
Master's
1992.4'5 Either a bachelor's or a master's degree is sufficient
to acquire a job in this setting. On average, the MS degree Hospital/Clinic
Athletic Trainer
$25,698
+3.81
$30,300
recipient will earn $2,083 or 8.7% more than the BS
Athletic Trainer/Athletics
+4.72
26,282
28,273
graduate. When comparing these salaries to the other job
Total
+4.62
26,213
28,493
positions, one must remember that a stipend is usually not
included in the annual salary and that this salary represents College/University
Head Athletic Trainer
24,813
27,611
+3.64
a 12-month contract. Approximately half (64 (49%)) of
Athletic Trainer/Teacher
+3.96
23,924
27,907
these positions indicated they had an established pay scale.
Assistant Athletic Trainer
23,331
+3.06
25,147
The average hours worked per week (44.7 ± 5.9) is only 4
Total
23,871
+3.55
26,844
and 5 hours less than the other two settings (high school and
college/university, respectively), although standard devia High School
Athletic Trainer
+ 3.32
23,041
24,552
tion is almost doubled for both of the other settings. The
Athletic Trainer/Teacher
+3.39
27,753
29,949
fringe benefits were the best for these positions, when
Total
+3.38
26,603
29,331
compared with the other vacancies. It stands to reason that
Salary Summary
a medical facility would have superior benefits.
Total
+4.01
25,128
27,437
Using the pay raises recorded from the 1994 survey for the
last 3 consecutive years, projected salaries for the hospital/
clinical vacancies are $25,055 (BS) and $27,234 (MS) for
1995, and $26,213 (BS) and $28,493 (MS) for 1996 (Table 2). a mean salary of $19,450 ± $2,710 with a bachelor's degree
and $22,858 ± $3486 with a master's.4'5 This was the lowest
paid position.4'5 In 1994, salary with a bachelor's degree
High School
increased by 12.9% ($21,966 ± $3,664) and by 3.6% with a
The high school athletic trainer/teacher recorded the highest master's degree ($23,676 ± $3,991), Table I.4'5 There were
beginning salary for the bachelor's degree at $25,963 more recorded vacancies for the athletic trainer/teacher in 1994
(±$2,474). (See Table 1.) This remains consistent with the than 1992 (15% increase), and with higher pay (5.7%).4'5 Mean
1992 study.4'5 The MS degree was ranked second (highest to salary for athletic trainer/teacher positions with a master's
lowest salaries) at $28,017 (±$3,073), behind the hospital/ degree was $25,822 (±$5,139) at the college/university (Table
clinic athletic training MS position. These positions also 1). There are still few positions available as the head athletic
showed the highest percentage (70%) having an established trainer at the college/university level. Head athletic trainer
pay scale. According to the results, the majority of the high positions had a mean salary of $25,706 (±$6,820), Table 1.
school positions had a 10-month contract. This was a 14% The head athletic training position showed a decrease of 3.3%.
decrease from the 1992 study. The average hours worked per Although most vacancies at the college/university setting had a
week was 48.9 (±10.2). This is more than the hospital/clinic teaching responsibility (43 (46%)), only 27 (29%) of the
positions but very similar to the college/university positions. positions had an established pay scale. Fringe benefits were
Fringe benefits for these positions were the lowest recorded for better than the high school positions but not the hospital/clinic.
this study. Most of the benefits are available but paid by the The term of contract for these positions varied from 9 to 12
employee. This study was concerned with what benefits are months; the most common was 10 months (39 (42%)). In 1992,
paid by the employer.
the most common term of contract was 12 months (24
Projected salaries for the high school vacancies are $25,733 (49%)).4'5 The average hours worked per week was 49.2
(BS) and $28,371 (MS) for 1995, and $26,603 (BS) and (±8.3), the highest among positions studied.
$29,331 (MS) for 1996 (Table 2).
Projected salaries for the master's degree college/
university vacancies are $25,924 for 1995 and $26,844 for
1996 (Table 2). Even though this category, college/
College/University
university, had the greatest increases of salary over the last
An entry-level position for the college/university setting 2 years, it is still the lowest paid position with the highest
normally requires a master's degree. Even though Table 1 lists hours worked per week.
When I wrote the 1992 article, I was concerned about the
annual salaries with a bachelor's degree, a master's degree is
recommended if a certified athletic trainer is pursuing these low compensation for assistant athletic trainers at colleges
positions. One respondent commented, "Job market as it is, a and universities. I am pleased to report that an increase in
master's degree becomes entry-level for a position in Division salaries is occurring in both this specific position and in the
I athletics." In the 1992 study, the most common vacancy at the hospital/clinic position overall. There is not as much dis
college/university setting was as an assistant athletic trainer at crepancy in the salaries as when Weidner8 wrote, "Many
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ATCs also are guilty of accepting embarrassingly low A grant has been proposed to the NATA-REF for the 1996 study to
salaries." One of the surveys had this comment, "I'm the continue this longitudinal study concerning the norms and trends of
director, not the owner. I'm an ATC/PT and I didn't want entry-level athletic trainers' salaries.
the ATCs to undercut themselves. I interviewed around 20
ATCs. The three I hired (ATC/MS) were right out of
graduate school." The three requested salaries between REFERENCES
$20,000 and $27,000, but were hired at $25,000 to $28,000,
1. Gieck J, Lephart S, Saliba E. NATA certification: a 5 & 10 year follow-up.
which is in line with the 1994 survey of $25,782.
AM Train, JNATA. 1986;21:120-121,163.
The purpose of this study was to examine the beginning
2. Guccione AA, Jette AM. Regional differences in physical therapists'
salaries for entry-level positions during 1994 and to relay this
incomes. Phys Ther. 1984;64:1209-1213.
information to the NATA so that college graduates and
3. Moss CL. 1994 entry-level athletic trainer salaries. AM Train, JNATA.
employers would have salary data for athletic training job
1995;30(suppl):S13. Abstract.
positions. A similar study will be conducted in 1996 to help
4. Moss CL. 1992 entry-level athletic trainer salaries. NATA News. 1994;
Oct:14-15.
establish salary norms and trends for entry-level positions so
5.
Moss CL. 1992 entry-level athletic trainer salaries. J AM Train. 1994;29:
that athletic trainers will understand what monetary compen
205-207.
sation to expect for their services.
6. Paris D. A certified athletic therapist's questionnaire: five year update.
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The Incidence of Spearing During a High
School's 1975 and 1990 Football Seasons
Jonathan F. Heck, MS, ATC
ABSTRACT: Spearing and head-first contact in football pose
significant risks of cervical spine injury and concussion. Reduc
tion in the number of catastrophic head and neck injuries in
football has been attributed to the 1976 rule change banning
spearing. In this study, I examine the incidence of spearing
before and after the rule change. I reviewed 18 game films of a
New Jersey high school football team (9 from 1975 and 9 from
1990) to determine the incidence of all types of spearing by ball
carriers and tacklers. The cumulative incidence was 1/2.5 plays
for 1975 and 1/2.4 plays for 1990. Over 14 ball carrier spears

S

pearing and head-first contact pose significant risks of
catastrophic spine injury and concussion for football
players. 2'4'6 -9' 15'20 -23'26'28 -36 Since the 1976 rule change

banning spearing in high school football, there has been a large
reduction in the incidence of catastrophic head and neck
injuries.20 -23'28 -33 Many authors26'20 -23'28 -34 attribute the re
duction to the rule change. However, exactly why the rule
change has been effective has not been explained.
One possible explanation is that the rule change caused a
decrease in the incidence of spearing. A reduced incidence of
the mechanism of injury would explain a reduction in axial
loading injuries to the cervical spine. The purpose of this study
was to gain insight into this explanation by comparing the
incidence of spearing between two high school football sea
sons—one before and one after the rule change.
METHODS

Data were obtained from the observation of two varsity
football seasons from a New Jersey high school. I observed
nine regular season game films from the 1975 season and nine
from the 1990 season. The selected school is representative of
a highly competitive and skilled football team. The program
has had the same head coach since 1972 and during that time
the team has compiled a record of 140 wins, 68 loses, and 4
ties. During the 1975 season, the team was undefeated and won
a state championship. Two players from that team went on to
play in the National Football League. During the 1990 season,
the team lost in the state play offs.
I chose the 1990 season because it was the last complete
season recorded on 16-mm film. I found that film is superior to
VHS tape in clarity, which is crucial in accurately judging
helmet position during contact. I did not include blocker
spearing because all blockers are not always in view on the
game film. The films normally follow the ball carrier, which

Jon Heck is Coordinator of Athletic Training at Richard Stockton
College in Pomona, NJ 08240.

and over 26 tackier spears occurred per game for both sea
sons. Spearing by running backs increased during the 1990
season, but the overall incidence of ball carrier spearing did not
change. Tacklers were more likely to spear when a ball carrier
speared and the incidence of concurrent tackier spearing
increased significantly during the 1990 season. Independent
tackier and defensive linemen spearing, however, decreased.
Linebackers and defensive backs accounted for the most
spears among tacklers. Overall, it does not appear that the rule
change had a favorable impact on the incidence of spearing.

often leaves contact not associated with tackling the ball carrier
out of view.
I viewed these films on a 16-mm Kodak projector with a
Kodak .625 enhancement lens. The projector has standard slow
motion and reverse mode capabilities. Each game was graded
individually on its own score sheet. The score sheet consisted
of total plays, ungradable plays, independent tackier spears,
ball carrier spears, and concurrent tackier spears. Data were
collected and reported for both teams in each game. Therefore
this study included 20 different football teams.
The methods for this study have been reported previously. 13
For continuity, I will include a brief overview of the similar
methods. Ball carrier and tackier spearing were defined as
lowering the head (unintentional or intentional) and initiating
contact with the crown of the helmet. Incidents of ball carrier
spearing were tabulated if a ball carrier speared a tackier or
potential tackier. Incidents of concurrent tackier spearing were
tabulated when a tackier or potential tackier speared a ball
carrier who was also spearing. This was previously defined as
concurrent defensive spearing. 13
I also included incidents of independent tackier spearing in
this study. An incident of independent tackier spearing was
tabulated only when a tackier or potential tackier speared a ball
carrier who was not spearing. This included a receiver or
running back on an incomplete pass. This study only included
spearing that was directly associated with a ball carrier.
Spearing by blockers or defensive contacts away from the ball
were excluded.
In viewing the game films, I only included plays in which a
ball was carried. 13 A single play could include numerous
contacts between tacklers and a ball carrier (broken tackles,
simultaneous tacklers, etc). More than one spear could also
occur on a single play. A play was considered ungradable when
contact by the ball carrier and tackler(s) could not be seen on
the game film. I tabulated the type of ball carrier play as a
running play, complete pass, incomplete pass, kick return, or
turnover.
I tabulated incidents of spearing by position. Ball carriers
were placed in one of six categories: running back, quarterJournal of Athletic Training
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back, receiver, kick returner, offensive lineman on a fumble
advance, or defensive player on a fumble or interception return.
A player's starting position determined his category. For
example, if a running back caught a pass and speared a tackier,
I considered it a spear by a running back on a completed pass
play.
For defensive players, the positional categories included
lineman, linebacker, defensive back, special team, or offensive
player on a fumble advance or interception. A 5-4 defense was
considered to have five linemen, two linebackers, and four
defensive backs. I considered a 4-3 defense to have four
linemen, three linebackers, four defensive backs and a 4-4
defense to have four linemen, four linebackers, and three
defensive backs.
An independent t test was used for data comparison of
spearing incidents and positional spearing during the 1990 and
1975 seasons.
RESULTS

Data categories include ball carrier spearing, concurrent
tackier spearing, independent tackier spearing, total tackier
spearing, and all spearing incidents. Total tackier spearing =
concurrent tackier spearing + independent tackier spearing.
All spearing incidents = ball carrier spearing + concurrent
tackier spearing + independent tackier spearing.
1990 Season

The totals for the nine observed games during the 1990
season are shown in Table 1. There were an average of 105 ±
8.8 plays per game; 95% were gradable. The breakdown of
types of plays and the number of those plays that included at
least one spear are shown in Table 2 for both seasons.
The mean score for all spearing incidents per game was 44.2
± 7.2. The mean score was 26.8 ± 4.3 for incidents of total
tackier spearing per game and 15.2 ± 4.3 for independent

tackier spearing. The distribution of spears by defensive
players are shown in Table 3 for both seasons.
The mean score for incidents of ball carrier spearing was
17.3 ± 5.8 per game. The distribution of ball carrier spears by
positions for both seasons are shown in Table 4. The mean
score for concurrent tackier spearing was 11.6 ± 2.6 per game.
Of a total of 945 plays, there was an incident of spearing on
398 plays (42%). Ball carriers speared on 156 plays (17%) and
tacklers speared on 242 (26%). The cumulative incidences of
spearing are shown in Table 5 for both seasons.
1975 Season

The totals for the nine observed games during the 1975
season are shown in Table 1. There were an average of 109 ±
8.9 plays per game; 96% were gradable. The mean score for all
spearing incidents per game was 43.2 ± 8.7. The mean score
for incidents of total tackier spears was 28.3 ± 5.5 and 21.4 ±
3.9 for independent tackier spearing.
For ball carrier spearing, the mean score was 14.9 ± 3.8
incidents per game. The mean score for incidents of concurrent
tackier spearing was 6.8 ± 3.8 per game.
There was an incident of spearing on 389 of 982 of the total
plays (40%). Ball carriers speared on 134 plays (14%) and
tacklers speared on 255 (26%). There was no difference in all
spearing incidents among the 1990 and 1975 seasons (t[16] =
.27, p > .05). There also was no difference in the number of
ball carrier spears between the two seasons (t[16] = 1.38, p >
.05). There was a significant increase during 1990 in incidents
of concurrent tackier spearing (t[16] = 3.12, p < .05). During
1990 there was a significant decrease in independent tackier
spearing (t[16] = 3.88, p < .05).
By ball carrier position, spearing by running backs increased
during the 1990 season (t[16] = 2.31, p < .05). There were no
differences between the seasons for quarterbacks (t[16] = 1.04,
p > .05), receivers (t[16] = .32, p > .05), or kick returners
(t[16] = .41, p > .05). Defensively, linemen spearing de-

Table 1. The Number of Total Plays, Upgradable Plays, All Spearing Incidents, Total Tackier Spears, Independent Tackier Spears, Ball
Carrier Spears, and Concurrent Tackier Spears
Games
1

2

3

1990 Season
Total Plays
Upgradable Plays
All Spearing Incidents
Total Tackier Spears
Independent Tackier Spears
Ball Carrier Spears
Concurrent Tackier Spears

102
4
41
23
13
18
10

101
2
57
35
19
22
16

111
5
39
23
11
16
12

1975 Season
Total Plays
Ungradable Plays
All Spearing Incidents
Total Tackier Spears
Independent Tackier Spears
Ball Carrier Spears
Concurrent Tackier Spears

109
10
30
18
14
12
4

111
5
45
30
27
15
3

112
3
60
37
23
23
14
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4

5

6

7

8

9

Total

95
4
41
25
15
16
10

121
4
53
33
19
20
14

101
6
36
25
17
11
8

107
3
44
26
14
18
12

111
7
49
27
13
22
14

96
10
38
25
16
13
9

945
45
398
242
137
156
105

114
2
41
29
24
12
5

127
7
41
29
24
12
5

101
4
48
32
23
16
9

95
7
48
31
21
17
10

105
1
34
23
20
11
3

108
3
42
26
17
16
9

982
42
389
255
193
134
62

Table 2. The Number of Running Plays, Passes, Incomplete Passes, Kick Returns, Interception/Fumble Returns, and the Number of
Those Plays That Included at Least One Spear (More Than One Spear Can Occur on a Play)

1990

1975

No. of Plays

Plays with Spear

No. of Plays

Plays with Spear

639
220
133
66
20

234 (37%)
14 (6%)
1 (1%)

712
142
83
82
46

242 (34%)
10 (7%)
0 (0%)
25 (30%)
8(17%)

Running plays
Pass plays
Incomplete passes
Kick returns
Interception/fumble returns

25 (38%)
0 (0%)

creased significantly during the 1990 season (t[16] = 3.00, p <
.05). There were no differences for linebackers (t[16] = .95,
p > .05), defensive backs (t[16] = 1.34, p > .05), or special
team players (t[16] = .11, p > .05) between the two seasons.
DISCUSSION

Ball Carrier Spearing

than 7% of the total ball carrier spearing incidents over both
seasons. However, they did spear on 9 of the 66 kick returns
(14%), which is close to matching the overall incidence of ball
carrier spearing.
For offensive players, the pass was the safest regarding
spearing. Receivers accounted for less than 4% of the spears
over both seasons (3 for 1975 and 5 for 1990). Only 24 of the
362 passing plays (7%) involved a spear. None of the incom
plete passes involved a spear by a receiver. However, the ball
carrier spearing distribution in this study does not completely
match the incidence of catastrophic injuries between 1977 and
1992. 22 By the distribution of ball carrier spears I observed in
this study, I would have expected running backs to have far
more catastrophic injuries than receivers or quarterbacks.
The rule change appears to have had no association with
decreasing the incidence of ball carrier spearing in this study.
Prior research focusing on head and neck injuries in football
emphasized tacklers and blockers. 1 '4'6'7'9' 15 '20'21 '23 '28 -34 The

There was no statistical difference in the incidence of ball
carrier spearing between the 1975 and the 1990 seasons. The
study of a 1989 season reported an incidence of 1/5.1 plays for
ball carrier spearing. 13 This represents a 3% higher incidence
than the 1990 season and a 6% increase over the 1975 season.
There was an increase during 1990 of spearing by running
backs (Fig 1). This change may be related to a more aggressive
running style. Running backs (and ball carriers in general) can
approach contact in two ways: they can try to evade the tackle,
or they can try to break the tackle. When the running back tries high school spearing rules do not specifically mention ball
to evade a tackle (change of direction, spin, straight arm), he carriers at all. 24 These factors have allowed the techniques of
keeps his head out of contact in most situations. Ball carrier ball carriers to be overlooked and the dangers of ball carrier
spearing arises most often for running backs when the player spearing to go unrecognized. During the 1992 season, two ball
attempts to break a tackle (aggressive running). In this situa carriers were paralyzed as a result of spearing. 22 Being tackled
tion, the running back usually approached the contact with his has always been one of the leading causes of fatalities in
head up. Just before contact, he began lowering his head and
football. 20 Spearing by ball carriers is an extremely dangerous
made contact with his helmet while his neck was going from contact technique."" 13 Fortunately, authors8' 10 " 14'22 have be
extension to flexion. During 1975, running backs seemed to try
gun to recognize ball carriers regarding contact techniques,
and break a tackle when they had no other option. During the
catastrophic injuries, and penalty enforcement.
1990 season, running backs appeared to have a more aggres
sive running style. It seemed they were attempting to break
tackles even though they had space to maneuver away from
defenders.
Running backs were responsible for the majority of the ball
carrier spearing incidents for both seasons (Table 4). Kick
returners accounted for 6 spears for 1975 and 9 for 1990, less
Table 3. The Number of Spears by Defensive Backs,
Linebackers, Linemen, Special Team Players, and Offensive
Players Tackling on a Turnover Return
1990
Defensive backs
Linebackers
Linemen
Special team players
Offensive players on turnover
Total

87
89
38
28
0

(36%)
(36%)
(16%)
(12%)
(0%)

242(100%)

1975
70
77
71
28
7

(28%)
(30%)
(28%)
(11%)
(3%)

255(100%)

Fig 1. Spearing by running backs increased during the 1990 season.
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Table 4. The Number of Ball Carrier Spears by Running Backs,
Quarterbacks, Receivers, Kick Returners, Defensive Players on a
Turnover Return, and Offensive Linemen on Fumble Advance
1990

1975

Running backs
Quarterbacks
Receivers
Kick returners
Defensive players on turnover return
Offensive linemen on fumble advance

132 (85%)
10
(6%)
5
(3%)
9
(6%)
0
(0%)
0
(0%)

101 (75%)
19 (14%)
3
(2%)
6
(5%)
4
(3%)
1
(1%)

Total

156(100%)

134(100%)

Concurrent Tackier Spearing
During 1990, tacklers were almost 4 times more likely to
spear when a ball carrier speared. During 1975, tacklers were
2 times more likely to spear when tackling a spearing ball
carrier. In most situations, the tackier reacts to the ball carrier
when making a tackle. 11 ' 13 Tacklers often react to a spearing
ball carrier by making contact in a similar manner (Fig 2) or
attempting a tackle below the waist. 11 ' 13 Drake8 found that
tacklers who tackle below the waist are more likely to make
contact with their heads down, or in the spearing position. The
results from this study agree with that conclusion. On the basis
of all this information, I strongly suggest that ball carrier
spearing influences the use of spearing techniques by tacklers.
The incidence of concurrent tackier spearing was 21%
higher during the 1990 season than the 1975 season. This
increase was statistically significant and was associated with an
increase in spearing by running backs during 1990. The
incidence reported during 1989 for concurrent tackier spear
ing 13 was almost identical to the incidence in this study for the
1975 season. The common factor in all three seasons is that
tacklers were reacting in similar ways when a ball carrier
speared.
Concurrent tackier spearing has caused catastrophic injuries
to tacklers. Two spearing tacklers who were paralyzed in 1992
were associated with ball carriers who were spearing.22 In the
video "Prevent Paralysis: Don't Hit with Your Head,"27 there
are 19 hits that resulted in paralysis. Four of those hits (hits 7,
14, 15, 16) were concurrent tackier spears as defined in this
study.
Total Tackier Spearing
The incidence of total tackier spearing was virtually identi
cal for 1975 and 1990. There were over 26 tackier spears per
game during both seasons. These numbers match up well with
Drake's8 study of 809 high school tackles where 21% of the

tacklers speared. Considering that spearing presents the great
est risk to tacklers, 1 ' 15 ' 18 "23'28 "34 these numbers appear alarm
ingly high. The one type of spearing that did significantly
decrease in 1990 was independent tackier spearing. Indepen
dent tackier spearing decreased by 5%. This was one area
where the rule change appears to be associated with a signif
icant decrease in the incidence of spearing (Fig 3).
There appeared to be general differences in the tackier' s
intentional and unintentional spearing techniques between the
two seasons (although this data was not tabulated). In 1975,
there seemed to be more tacklers hitting with their necks
preflexed (intentional spear). With this type of spear, the
tackier approached contact with his head lowered and already
in the spearing position. It also could include the tackier who
speared players who were already down (late hit). This
description of spearing is consistent with Torg's32'34 emphasis
upon the axial loading mechanism being related to deliberate
use of the head as a battering ram. It is also consistent with the
1976 rule change that banned deliberate use of the helmet. A
different spearing technique seemed more common during the
1990 season. It appeared that more tacklers were using an
unintentional spearing technique similar to ball carriers. The
tackier approached contact with his head up. At the last instant,
he lowered his head and initiated contact with the top of his
helmet while his neck was moving from extension to flexion.
This type of spearing matches the difficulties coaches have
described in teaching players to play heads-up football.21 '22
During both seasons, linebackers accounted for the most
spears (Table 3). This coincides with the fact that linebackers
usually lead the defense in overall tackles. Defensive backs
were slightly behind linebackers for both seasons. There was
no change in the incidence of spearing between the two seasons
for linebackers or defensive backs. The incidence of spearing
by defensive linemen, however, decreased during 1990 by
12%. The spearing rule appears to have had a favorable impact
on the spearing of these players in this study. The incidence of
special team spears was basically the same for both seasons.
All Spearing Incidents
The incidence of spearing did not change significantly
between the two seasons (Table 5). The decrease in 1990 of
independent tackier spearing was offset by the increases in
running back spearing and concurrent tackier spearing. There
were over 40 spears per game for both seasons.
Most spears occurred during running plays in both seasons
(Table 2). Kick returns included a spear as often as running
plays. During 1990, there was one spear for every 1.8 kick

Table 5. The Cumulative Incidence of All Spearing, Total Tackier Spearing, Independent Tackier Spearing, Ball Carrier Spearing, and
Concurrent Tackier Spearing for Both Seasons
1990

All spearing
Total tackier spearing
Independent tackier spearing
Ball carrier spearing
Concurrent tackier spearing
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1/2.4
1/3.9
1/5.7
1/6.1
1/1.5

plays
plays
plays
plays
ball carrier spearing

1975

1/2.5
1/3.8
1/4.4
1/7.3
1/2.2

plays
plays
plays
plays
ball carrier spearing

Fig 2. Tacklers were more likely to spear when a ball carrier
speared (concurrent tackier spearing).

returns. This incidence was the highest observed in this study.
Special teams' players have been one of the leading positional
players associated with catastrophic injuries. 22'34 This is prob
ably the most dangerous play in football considering that
kicking plays account for only approximately 7% of the total
plays involving a ball carrier per game.
In 1990, 13,900 high schools offered varsity football in the
United States (phone communication with the National Feder
ation of State High Schools Association, November 1995). In
this study, during 1990, a team averaged 199 spears per season.
If these schools are representative of other high schools, then,
nationally there are approximately 2,766,100 spears associated
with contact between tacklers and ball carriers during a 9-game
season. During 1990, there were 11 catastrophic injuries to
high school players. If all of these injuries were associated with
varsity players tackling or being tackled, there was approxi
mately one catastrophic injury for every 251,464 spears.
Further Research

This study raises a few important questions. Why has the
number of injuries resulting in paralysis dramatically decreased
since the rule change if the incidence of spearing has not
changed? It is important to note that the number of cervical
spine fractures/dislocations occurring without quadriplegia
have not been reduced as significantly. 2'21 '28 Spinal cord injury
is secondary to vertebra damage and each incident of fracture/
dislocation has the potential for paralysis. Therefore, the
reduction in the incidents of quadriplegia may also be due to
improvements in surgical techniques32'33 and better on-thefield management of these injuries. 2'21 "23
An area for future research is to explore whether a change in
tacklers' spearing biomechanics may be responsible for the
reduction in catastrophic injuries. Has there actually been a
change from intentional spearing (approaching contact with the
neck preflexed) to unintentional spearing (dropping the head
from extension at the last instant)? After viewing these films,
I believe this explanation holds merit, although this opinion
cannot be substantiated by the data collected in this study.
Biomechanics may also explain why there have been so many
more catastrophic injuries to tacklers than to ball carriers. The

Fig 3. Independent tackier spearing decreased during 1990.

constant for catastrophic injuries to ball carriers is that they
have been consistently low even before the rule change. 30'34 It
appeared that ball carriers consistently dropped their heads at
the last instant when spearing, during both seasons in this
study. Further study is also needed examining whether ball
carriers' spearing biomechanics have been consistent before
and after the rule change.
The possibility exists that it is more difficult to place an axial
load on the cervical spine when the neck is in transition from
extension to flexion. The experimental research that has
reproduced the axial loading mechanism with both cadavers
and models have placed energy loads on the cervical spine
when the neck is already fixed in flexion. 3 '5 ' 17'25'37'38 Even the
studies examining the cervical spine under unfixed conditions
place the neck in the spearing position before impact forces are
placed on the cervical spine. An area for future research may
be to explore the difficulty in reproducing an axial load while
the neck is in motion from extension to flexion.
The other question is, "Why have defensive backs received
the majority of catastrophic injuries if linebackers have speared
as frequently?" Defensively, secondary players have received
the most catastrophic injuries followed by linebackers and then
linemen. 2I ~23'28 "34 This order also follows the distance of each
position from the line of scrimmage. That is, defensive backs
start 8 to 10 yards off the ball, linebackers begin 3 to 5 yards
off the ball and linemen are on the line of scrimmage.
Therefore defensive backs potentially generate the most mo
mentum before they make contact. Linemen have the least
distance between them and the ball carrier.
This may suggest that a higher incidence of injury to
defensive backs is related to spearing and the amount of
momentum at contact. Special teams' players have accounted
for the second largest number of catastrophic injuries behind
defensive backs. Considering that there are only about 5 to 10
kick returns per game, it is obvious that they do not have nearly
the opportunity to spear as other defensive players. However,
they do start 40 to 60 yards away from the kick returner and
have the greatest opportunity to generate momentum before a
spear.
It is well established that little force is needed to cause
failure of the cervical spine when it is precisely aligned in a
segmented column. 15 A running football player can possess
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1500 ft-lb of kinetic energy, whereas, in the laboratory,
cervical injury has been reproduced with as little as 150 ft-lb of
kinetic energy. 15 But, on the field (in vivo), do higher forces at
impact compensate for less than precise positioning of the
neck? This is another area that requires further study.
Reducing the Incidence of Spearing

Each time a player initiates contact with his head, he
increases the risk of concussion.4'7'8'26 Each time a player
initiates contact with the crown of his helmet, he risks
quadriplegia. 2'6'9' 15 '20 "23 '28 "36 The spearing incidence ob

The spearing rules and football officials' interpretation and
enforcement of these rules also play an important role in
reducing the incidence of spearing. In my opinion, the practical
definition of spearing has changed and I believe this has
outdated the current rules. The major restriction is that the rule
limits itself to "intentional"24 helmet contact. The current rules
do not address unintentional or ball carrier spearing. 10 A recent
survey of high school officials indicated that they felt that
deciding on intent made the spearing rule difficult to enforce
and they were least likely to call a spearing penalty on a ball
carrier. This survey also revealed that officials called an
estimated 1 spearing penalty for every 20 games they worked.
This enforcement rate appears drastically out of proportion to
the 40+ spears observed per game in this study.
Rule changes that address unintentional head-down contact
and ball carriers may further reduce the risk of serious head and
neck injuries. It may also further reduce the consistent inci
dence of 4 to 10 catastrophic spine injuries that have occurred
annually since 1980. However, the ultimate effectiveness of
any rule is heavily dependent upon officials appropriately
enforcing these rules during football games. 10

served in this study demonstrates there is still significant room
for improvement in eliminating spearing. A concerted effort by
coaches, officials, the medical community, and re-examining
the spearing rules can further reduce the incidence of spearing
and also decrease the risk of head and neck injuries in football.
Initiating contact with the shoulder while keeping the head
up is the safest contact position for all players. n ~ 16'20 ~23
Leidholt 16 has emphasized that teaching correct technique will
do far more to prevent injuries than exercises. Coaches have
expressed that they have taught players to tackle correctly, but
the players still have a tendency to lower their heads just before
contact.21 '22 This technique of unintentional spearing was CONCLUSION
observed in this study. I believe this is an obvious indicator that
In this study, it does not appear that the spearing rule had a
coaches must spend additional time practicing correct tech favorable impact upon decreasing the overall incidence of
nique with ball carriers, tacklers, and blockers.
spearing. In fact, the incidence of running back spearing and
It seems that players have learned to approach contact with concurrent tackier spearing actually increased during the 1990
the head up. However, players have a fear of contact3 or the season. However, there were decreases during 1990 of inde
instinct to protect their eyes and face from injury by lowering pendent tackier spearing and spearing by defensive linemen.
their heads at impact. ' ' '' 3 It appears the level of instruction has One major limitation of this study is that it only looked at two
not overcome this fear. Practice and contact drills that focus on different seasons of one school. Further research needs to be
keeping the head up while initiating contact with the shoulder done including other high schools from different geographical
must overcome this protective instinct (Fig 4). Athletic trainers areas. Other seasons, both before and after the spearing rule
and other medical professionals must continually emphasize change, also need to be studied.
these concepts to coaches. Torg30 indicated that it is not
enough to avoid teaching head-first contact. It is my contention
that a player who receives no instruction will spear with the ACKNOWLEDGMENTS
neck in the preflexed position. A player who receives insuffi
I once again thank the Millville Football Program for their courtesy
cient practice time with correct technique will spear uninten and the prolonged use of their equipment. I also thank Steve Glasgow,
tionally by lowering his head at the crucial instant of impact. MD, for his enthusiasm in helping me realize the potential of this
project when it was in its infantile stages.
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J. Douglas May
1996 (0-8151-4039-8)

This extensively illustrated, full-color text features a comprehensive
listing of injuries, their signs and symptoms, and photos or illustrations for refer
ence. With thorough and accessible information, this new text is the perfect
resource for athletic trainers and sports medicine practitioners. Information is
included on the numerous injuries in the NATA Board of Certification
competencies - making the book a great preparation and review tool for
the NATA exam.
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1996 (Complete video series 0-8151-9452-8)

1. The Ankle (0-8151-9453-6)
2.The Foot and Lower Leg (0-8151-9454-4)
3.TheKnee (0-8151-9455-2)
4.The Shoulder and Elbow (0-8151-9456-0)
5. The Wrist and Hand (0-8151-9457-9)
6. Wrapping Techniques for Support and Compression
(0-8151-9458-7)

This is the first high-quality video series to demonstrate
practical application of taping and wrapping techniques.
Each technique demonstrated includes purpose, general condi
tion when it is used, anatomical structure, anatomical position,
and supplies needed. The videos provide "live" visual training
demonstrations of taping and wrapping, offering a
practical look at how to perform the techniques
themselves.
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Academic Preparation of Athletic
Trainers as Counselors
Sharon P. Misasi, MS, ATC; Charles F. Davis, Jr, MEd, ATC;
Gary E. Morin, MS, ATC; Donnaleigh Stockman, BS
ABSTRACT: Athletic trainers have assumed several roles and
responsibilities over the years, but perhaps there is no more
important role than that of a counselor. Are they prepared to do
so? One hundred and thirty-two modified Revised Wylie Inven
tories were mailed to college/university athletic trainers to
examine their educational preparation and experiences with
counseling in various areas. Most athletic trainers surveyed
reported that they were predominantly counseling in the areas
of injury prevention, injury rehabilitation, and nutrition, and felt
academically prepared to do so. However, it was reported that

A

thletic trainers have many roles and responsibilities
which are described by the NATA in the five profes
sional domains. In addition to the more obvious re
sponsibilities, such as injury prevention, recognition, evalua
tion, treatment, and rehabilitation, athletic trainers must be
concerned with organizational and administrative tasks as well
as serve as educators and counselors on these and other topics.
Several articles have been published concerning the role of
athletic trainers as counselors. 1 ' 10' 12 Athletic trainers typically
maintain unique relationships with student-athletes in that they
work closely with the student-athletes from the time they
become injured to the day they return to participation. Athletic
trainers are often privileged participants in many conflicts that
student-athletes experience. 2"9 In this study, we examined the
counseling practices, educational background, and referral
sources of athletic trainers at the college/university level.
METHODS

Every seventh (a randomly chosen number) college or
university listed in the 1993-1994 National Directory of
College Athletics (Gray Printing Co) was selected to receive a
survey, provided the name of the institution's athletic trainer
was included in the listing. If the institution's athletic trainer
was not listed, the next college or university in line was chosen.
We mailed 132 surveys along with a cover letter explaining the
basic procedures of the study and a self-addressed, stamped
envelope.

All authors are associated with Southern Connecticut State University
in New Haven, CT 06515.
Sharon P. Misasi is Program Coordinator of Athletic Training and an
assistant professor in the Department of Physical Education.
Charles F. Davis, Jr is an assistant professor in the Department of
Physical Education and Assistant Athletic Trainer.
Gary E. Morin is an assistant professor in the Department of Physical
Education and Head Athletic Trainer.
Donnaleigh Stockman is a graduate assistant athletic trainer.

preparation to counsel in other less common areas (eg, family
matters, financial matters, etc) was not adequately addressed
in academic programs. The athletic trainers surveyed sought
continuing education in order to meet the other counseling
needs of student-athletes. Although they used several psycho
logical referral services, it was apparent that most athletic
trainers frequently served as counselors on many nonorthopedic topics. We suggest that athletic training educators consider
incorporating both academic knowledge and clinical experi
ence in a wider variety of counseling areas into their curricula.

The survey instrument was a modified version of the
Revised Wylie Inventory. 3 '" One side of the instrument was
used to gather demographic data and background information
on the responding athletic trainers and their institutions. Sub
jects were asked to indicate the athletic level of their institu
tions, their educational route to certification, their highest
degree earned, and their title/position. In addition, they were
asked to indicate any counseling or psychology courses they
had participated in and where their student-athletes were
referred for additional assistance (Table 1 ).
On the other side of the survey, subjects were asked to rank
order the following 1 1 counseling areas from the most to the
least counseled according to their past experience: alcoholrelated problems, nutrition, drug use/abuse, injury prevention,
injury rehabilitation, relationship issues, sexual issues, suicide,
family matters, racial issues, and financial issues. They were
also asked if they felt their academic and clinical programs
prepared them to counsel in these 11 areas and if more
emphasis should have been placed on these areas in their
athletic training education. They were then asked in what
setting the emphasis should have been placed, ie, course work,
clinical setting, or both settings equally, and whether they had
participated in any course work, seminars, or workshops
addressing any of these 1 1 areas. Finally, subjects were asked
if, given the opportunity, they would participate in the same.

RESULTS

Of the 132 surveys mailed, 90 (68%) were returned. Of those
returned, 23 (29%) represented Division I, 32 (36%) were from
Division II, 25 (28%) were from Division III, and 9 (11%)
were returned from NAIA colleges or universities. Additional
subject data is presented in Table 1 .
Most subjects surveyed had matriculated through an intro
ductory psychology course, and more than half had enrolled in
a sports psychology and/or developmental psychology course.
Abnormal psychology and adolescent psychology courses had
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Table 2. Rank Order From Most to Least Counseled Areas
According to Past Experience

Table 1. Demographics and Referral Sources
No.
Athletic level of institution:
Division I
Division II
Division III
NAIA
Route to certification:
NATA curriculum program
Internship program
Highest degree earned:
Bachelor's
Master's
Doctorate
Other degree
Title/Position:
Head Athletic Trainer
Head Athletic Trainer/Instructor
Assistant Athletic Trainer
Assistant Athletic Trainer/Instructor
Program Director
Program Director/Instructor
Courses taken:
Introduction to Psychology
Group Dynamics
Sports Psychology
Introduction to Counseling
Group Facilitation
Abnormal Psychology
Adolescent Psychology
Developmental Psychology
Multicultural Psychology
Where do you refer student-athletes
for assistance?
Please rank: 1 —Always; 2 — Often;
3 — Sometimes; 4 — Rarely

Sport Psychologist
Counselors on Campus
Health Center
Outside Agency

23
32
25
9

29
36
28
11

42
47

43
54

8
69
6
2

9
81
7
2

47
32
1
2
11
1

54
37
1
2
12
1

82
7
52
20
4
40
34
44
1

93
9
59
23
4
46
41
52
1

1

(%)

2

(%)

3

(%)

4

(%)

1
23
9
1

(1)
(27)
(1 0)
(1)

3
27
40
4

(3)
(31)
(48)
(6)

17
18
21
22

(19)
(21)
(23)
(24)

45
7
9
42

(52)
(8)
(10)
(48)

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

Injury rehabilitation
Injury prevention
Nutrition
Alcohol problems
Drug use/abuse
Sexual issues

7.
8.
9.
10.
11.

Relationship issues
Racial issues
Family matters
Financial issues
Suicide

Table 3 represents the subjects' responses regarding their
academic preparation for counseling in these areas. The injury
rehabilitation and injury prevention areas received strong
affirmation, as did nutrition and drug use/abuse. The subjects
did not feel that their educational programs prepared them well
enough to address racial issues, suicide, financial issues, family
matters, relationship issues, sexual issues, and alcohol prob
lems.
Table 4 demonstrates that the subjects' clinical programs
prepared them to counsel in the areas of injury prevention,
injury rehabilitation, and nutrition. However, the subjects did
not feel that their clinical education prepared them to counsel
in the remaining areas.
Table 5 shows that the majority of the subjects believe that
more emphasis should be placed on all of the counseling areas
in academic education. Table 6 indicates that the exposure
should come from neither course work nor the clinical setting
alone, but from both equally.
Table 7 reflects that the majority of those surveyed had
participated in additional course work, seminars, and work
shops since their initial training, especially in the areas of
injury prevention, injury rehabilitation, drug use/abuse, nutri
tion, and alcohol problems. Again, the majority of those
surveyed indicated that they had received very little additional
training in the following areas: relationship issues, sexual
issues, suicide, family matters, racial issues, and financial
issues. Table 8 indicates that the subjects would participate in
additional course work, seminars, and workshops that ad
dressed all of the areas studied.

been taken by less than half of the subjects. A smaller
percentage of the athletic trainers surveyed had enrolled in the DISCUSSION
remaining courses (Table 1).
The top three areas counseled (Table 2) concurred with the
When asked where student-athletes were referred for addi
same
areas in which subjects felt their academic programs had
tional assistance, 23 (27%) responded "always" to a counselor
adequately
prepared them to counsel (Table 3). These same top
on campus, 40 (48%) responded "often" to the Health Center,
and 27 (31%) responded "often" to a counselor on campus. The
response of "sometimes" was applied to many areas: outside Table 3. Do You Feel Your Academic Program Prepared You to
Counsel in These Areas?
agency (22 (24%)); health center (21 (23%)); counselor on
Yes
No
campus (18 (21%)); and sports psychologist (17 (19%)). Those
services "rarely" considered by those surveyed included refer Alcohol
40
(44)
50
(56)
ral to a sports psychologist (45 (52%)) and an outside agency Nutrition
70
(78)
18
(20)
Drug use/abuse
45
(50)
7
(8)
(42 (48%); Table 1).
Injury
prevention
(94)
85
3
(3)
Tables 2 through 8 summarize the data regarding the 11
Injury rehabilitation
84
(93)
4
(4)
counseling areas. Table 2 indicates the ranking of counseling Relationship issues
21
(23)
69
(77)
areas from most to least counseled. Injury rehabilitation and Sexual issues
26
(29)
59
(66)
injury prevention were ranked 1 and 2, respectively, followed Suicide
5
(6)
80
(89)
8
(9)
70
(78)
by nutrition, alcohol problems, and drug use/abuse. The least Family matters
6
(7)
81
(90)
counseled areas included family matters, financial issues, and Racial issues
Financial issues
8
(9)
79
(88)
suicide, in order.
40
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Table 7. Have You Participated in Any Course Work, Seminars,
Workshops in the Areas Listed Since Initial Training?

Table 4. Do You Feel Your Clinical Program Prepared You to
Counsel in These Areas?

Alcohol
Nutrition
Drug use/abuse
Injury prevention
Injury rehabilitation
Relationship issues
Sexual issues
Suicide
Family matters
Racial issues
Financial issues

Yes

(%)

No

(%)

32
56
37
77
75
19
21

(36)
(62)
(41)
(86)
(83)
(21)
(23)
(8)
(18)
(19)
(16)

50
32
45
6
8
62
60
75
65
64
66

(56)
(36)
(50)
(7)
(9)
(69)
(67)
(83)
(72)
(71)
(73)

7
16
17
14

Table 5. Do You Feel That More Emphasis Should Be Placed on
These Areas in Academic Education?

Alcohol
Nutrition
Drug use/abuse
Injury prevention
Injury rehabilitation
Relationship issues
Sexual issues
Suicide
Family matters
Racial issues
Financial issues

Yes

(%)

No

(%)

79
75
83
72
72
52
66
60
52
61
48

(88)
(83)
(92)
(80)
(80)
(57)
(73)
(67)
(58)
(68)
(53)

8
11
6
14
14
7
21
27
32
25
38

(9)
(12)
(7)
(16)
(16)
(8)
(23)
(30)
(36)
(28)
(42)

Table 6. Should This Emphasis Come in Course Work, Clinical
Setting, or Both Equally
Course
Work

Alcohol
Nutrition
Drug use/abuse
Injury prevention
Injury rehabilitation
Relationship issues
Sexual issues
Suicide
Family matters
Racial issues
Financial issues

Clinical
Setting

Both
Equally

No.

(%)

No.

(%)

No.

(%)

25
23
18
12
11
26
30
29
23
24
33

(28)
(26)
(20)
(13)
(12)
(29)
(33)
(32)
(26)
(27)
(37)

5
3
4
4

(6)
(3)
(4)
(4)
(8)
(8)
(7)
(7)
(7)
(40)
(2)

55
63
62
65
64
40
40
44
50
48
35

(61)
(70)
(69)
(72)
(71)
(44)
(44)
(49)
(55)
(53)
(39)

7
7
5
6
6
4
2

three areas matched the results of a study completed by Furney
and Patton,3 in which it was found that high school athletic
trainers felt qualified to counsel in the areas of injury preven
tion, injury rehabilitation, and nutritional concerns.
Issues related to alcohol and drug use/abuse were ranked 4th
and 5th, respectively. Subjects responded that they did not feel
that their academic programs prepared them to counsel in these
areas. In a survey of varsity athletes at a Division I university,
Schneider and Morris7 reported that 12% of the respondents
were at least occasionally using banned substances, and that
57% had at least some experience with illicit drugs. Based on
this, it can be expected that the athletic trainer would be
involved at some level in counseling athletes with alcohol and

Alcohol
Nutrition
Drug use/abuse
Injury prevention
Injury rehabilitation
Relationship issues
Sexual issues
Suicide
Family matters
Racial issues
Financial issues

Yes

(%)

No

(%)

62
67
68
83
83
28
42
16
21
24
19

(69)
(74)
(76)
(92)
(92)
(31)
(47)
(18)
(23)
(27)
(21)

25
19
18
4
5
57
43
70
61
57
61

(28)
(21)
(20)
(4)
(6)
(63)
(48)
(78)
(68)
(63)
(68)

Table 8. Would You Participate in Workshops, Seminars, or
Classes in These Areas?

Alcohol
Nutrition
Drug use/abuse
Injury prevention
Injury rehabilitation
Relationship issues
Sexual issues
Suicide
Family matters
Racial issues
Financial issues

Yes

(%)

No

(%)

77
82
81
85
82
57
68
58
56
57
54

(86)
(91)
(90)
(94)
(91)
(63)
(76)
(64)
(62)
(63)
(60)

10
6
8
1
4
28
17
28
30
29
31

(11)
(7)
(9)
(1)
(4)
(31)
(19)
(31)
(33)
(32)
(34)

drug-related problems. Unfortunately, there is no specific
course required of student athletic trainers addressing the issue
of alcohol/drug abuse or any of the other areas surveyed. These
problems are touched upon in other classes such as health and
psychology, but, based upon the results of the survey, it does
not seem to be effective. Since their initial education, a large
percentage of respondents have sought continuing education in
the form of seminars or workshops on counseling alcohol drug
abuse, and other problems.
In addition to their academic programs, the athletic trainers
surveyed affirmed that their clinical education was helpful in
preparing them to counsel in the areas of injury rehabilitation,
injury prevention, and nutrition. However, their clinical edu
cation did not seem to prepare the subjects to counsel in the
remaining areas. Perhaps student athletic trainers need to be
included in discussions with the athlete so as to develop
necessary counseling skills.
One interesting problem encountered in the study was the
interpretation of the term "clinical setting." Some of the
responding athletic trainers considered "clinical setting" to
indicate work performed in a physical therapy/sports medicine
clinic rather that the "on-the-job training" student athletic
trainers receive as part of their overall academic education. It
appears that there was confusion between clinical hours and
clinical practice. Perhaps specifying "hands-on learning in an
academic setting" would have been more beneficial and
descriptive, and should be considered in future studies.
The instructions given to subjects before each question on
the questionnaire were implicated as another problem with the
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study. Some of the subjects either did not answer all of the
questions or responded more than once to a specific question
on the survey instrument. For example, regarding the title/
position (Table 1), some subjects selected all choices that
applied, which resulted in a percentage total greater than 100%.
In the future, the Modified Revised Wylie Inventory needs to
include more specific instructions that will facilitate a single
response to all questions on the instrument.
Due to their daily availability to their athletes and their roles
as health care providers, athletic trainers often assume the role
of "father/mother/confessor." As the data indicate, the respon
dents' scope of counseling goes beyond that of orthopedic care
into areas not traditionally applied to athletic trainers. Entrylevel student athletic trainers are required to complete course
work in injury prevention, management, rehabilitation, and
nutrition, but, unfortunately, only an introduction to psychol
ogy course is required before sitting for the NATA-BOC
examination. Although 34 respondents (just over 40%) had
completed an adolescent psychology course, a much smaller
percentage had enrolled in course work pertaining to counsel
ing. It may be appropriate, therefore, that future revisions of
required academic course work include a counseling course
and/or courses related to the various areas addressed in this
survey.
Most subjects who ranked the top five counseling areas also
participated in additional educational sessions addressing the
same five areas. The general opinion was that they would continue
to seek additional education and experience in order to increase
their abilities to counsel in these areas. Thus, it may be prudent to
include counseling topics in future athletic training workshops and
conferences. Certified athletic trainers can use these experiences
as continuing education units which are imperative to maintaining
good status within the NATA-BOC.
CONCLUSION

As athletic trainers establish relationships with their athletes
that are mostly based on trust, their opinions are often sought
by athletes regarding topics other than injury prevention, injury
rehabilitation, and nutrition. Although counseling is part of the
fifth domain of the NATA Roles and Responsibilities, athletic
trainers do not always have the time and/or experience to deal
with the numerous psychological problems which occur on a
daily basis. Referral to more qualified professionals is how
counseling problems are usually handled in the training room
setting. However, athletic trainers should have a basic under
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standing of counseling techniques, especially since studentathletes often confide in them on a multitude of nonorthopedic
and personal topics.
Athletic trainers must recognize their professional and eth
ical limitations in caring for athletes; they cannot be all things
to all people. Athletic trainers should also recognize that they
are neither prepared nor equipped to deal with all of the various
concerns that student-athletes may possibly present. What is
important is to seek out and welcome any and all resources that
can assist them in the overall care of the student-athlete.2
However, educators of student athletic trainers should recog
nize counseling as an important aspect of the athletic training
profession. Therefore, changes in curricula should include the
appropriate academic and clinical preparation in this area.
Finally, certified athletic trainers should continue to participate
in course work, seminars, and workshops that address coun
seling situations that occur in the athletic training setting.
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Use of Computer-Based Instruction in
Athletic Training Education
A. Louise Fincher, EdD, ATC; Kenneth E. Wright, DA, ATC
ABSTRACT: Computer-based instruction is being widely used
in the education programs of many allied health professions.
However, there has been little, if any, documentation of com
puter-based instruction use in athletic training education. The
primary purpose of this study was to determine what percent
age of undergraduate and graduate NATA-approved athletic
training education programs are using some form of computerbased instruction (ie, computer-assisted instruction or interac
tive video). We also addressed the following research ques
tions: 1) What athletic training educational software is currently
being used by athletic training students and educators? 2)
What factors currently impede the use of computer-based
instruction in athletic training education? 3) What instructional
methods are commonly used to incorporate computer-based
instruction into the athletic training curricula? and 4) What are
the attitudes of athletic training program directors toward the
use of computer-based instruction in athletic training educa

C

omputers are becoming widely used by educators and
students from many academic disciplines to enhance the
teaching and learning experience. This use of educa
tional technology has been referred to in the literature by a
variety of names including computer-based instruction, 8'22
computer-assisted instruction, 1 -3'5 ' 10' 16' 17' 19'20'23 '24'30'32'33 and
interactive video instruction.7 ' 11 ' 15 '21 '25 '28 Generally, comput
er-based instruction has been defined to include any form of
instruction that uses the computer to present instructional
information, with computer-assisted instruction and interactive
video being two distinct forms of computer-based instruction.
Both computer-assisted instruction and interactive video
present individualized instructional material and require some
degree of interactivity from the learner. These forms of
computer-based instruction, however, differ in their instruc
tional features. Computer-assisted instruction programs usually
incorporate the use of computer-generated graphics and text.
Interactive video programs, on the other hand, use the graphics
and text features of computer-assisted instruction while also
adding the features of sound, realistic photo images, and fullmotion video. Because of the variety of media used to develop
interactive video programs, these instructional programs are
also referred to as "multimedia" programs. Most interactive
video or multimedia programs will also incorporate the use of
a laser videodisc or a compact disc read-only memory (CDROM) disc.
The literature supports a widespread use of computer-based
instruction in the education programs of many allied health
A. Louise Fincher is Director of Education at the Joe W. King
Orthopedic Institute at 7401 S. Main in Houston, TX 77030.
Kenneth E. Wright is Director of Athletic Training Education at The
University of Alabama in Tuscaloosa, AL.
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tion? Surveys were mailed to the program directors (n = 97) of
all graduate and undergraduate NATA-approved athletic train
ing education programs. Eighty-six (87.7%) usable surveys
were returned. Forty-eight (55.8%) of the respondents reported
using some form of computer-based instruction in their athletic
training education program; 47 (54.7%) used computerassisted instruction and 9 (10.6%) used interactive video.
Respondents also identified the educational software they use
and their method for implementing this software. Software was
used most often to supplement traditional instructional meth
ods. A lack of funds was reported to be the primary impeding
factor for those programs not using computer-based instruc
tion. Respondents reported an overall positive attitude toward
computer-based instruction use in athletic training education
and indicated the need for increased development of athletic
training/sports medicine software.

professions. 8 In 1988, Hebda16 surveyed baccalaureate nursing
programs and found that almost half of these schools used
some form of computer-assisted instruction. Similarly, a na
tional survey of nursing programs conducted in 1989 by the
Southern Regional Education Board5 demonstrated that 91% of
the 393 responding deans and directors reported using com
puters to teach undergraduate nursing. Although the nursing
profession seems to have been the most active in authoring and
studying computer-based instruction, other health professions
have also reported using some form of computer-based instruc
tion in their educational programs. 10' 15'24'27'29'33 In 1987,
Freeman 13 surveyed 60 allied health education programs and
found that 43% of them used some form of computer-assisted
instruction.
Although athletic training educators are beginning to use
computer-based instruction,4'6'9' 12' 14' 18'31 '32'34 there has been
no documentation of the actual percentage of athletic training
education programs using this technology. Therefore, the
primary purpose of this study was to determine the percentage
of undergraduate and graduate NATA-approved athletic train
ing education programs using computer-based instruction. In
keeping with the literature, we defined computer-based instruc
tion to include the use of either computer-assisted instruction
or interactive video. Additionally, we addressed the following
research questions:
1. What athletic training educational software is currently
being used by athletic training students and educators?
2. What factors currently impede the use of computer-based
instruction in athletic training education?
3. What instructional methods are commonly used to incorpo
rate computer-based instruction into the athletic training
curricula?

4. What are the attitudes of athletic training program directors
toward the use of computer-based instruction in athletic
training education?
METHODS

After reviewing the literature concerning the use of comput
er-based instruction in allied health professions education, we
developed a survey instrument to specifically address the use
of this technology in athletic training education. The 26-item
survey included both closed- and open-ended questions and
was divided into four major content areas: 1) status of
computer-based instruction use, 2) software and instructional
methods used, 3) attitudes toward computer-based instruction,
and 4) demographics relative to employed position and per
sonal computer use. A team of five athletic training educators,
all of whom had their doctorate degree and experience in the
design and/or use of computer-based instruction programs,
reviewed the survey instrument for content validity. The
refinements or suggestions made by this team were included in
the final draft of the survey instrument.
The program directors (n = 96) of all NATA-approved
athletic training education programs were surveyed regarding
their program's use of computer-assisted instruction or inter
active video. At the time of this study, there were actually 97
athletic training education programs (84 undergraduate and 1 3
graduate programs) approved by the NATA Professional Ed
ucation Committee (NATA-PEC); however, there were only
96 program directors. 26 One program director supervised both
an undergraduate and a graduate education program and was
therefore asked to complete two surveys: one for his under
graduate program and one for his graduate program. Therefore,
a total of 97 surveys were mailed. Since the subjects surveyed
represented the entire population of NATA-approved athletic
training education program directors, a sampling plan was not
necessary.
All program directors were mailed a packet containing a
cover letter which explained the purpose and significance of
the study, a color-coded survey instrument (blue = undergrad
uate; green = graduate), and a pre-addressed business reply
envelope. The program directors were instructed that their
returned survey would serve as their informed consent form.
Respondents were also given the opportunity to request a copy
of the survey results. Approximately 3 weeks after the initial
mailing, we sent a second mailing of surveys to insure an
adequate response rate. All tabulations and statistical compu
tations were performed using the SAS Statistical Software
Package.29
RESULTS

directors and 10 graduate program directors. Forty-eight of the
respondents (55.8%) reported using some form of computerbased instruction in their athletic training education program.
Forty-seven respondents (54.7%) used computer-assisted in
struction, while 9 (10.6%) used interactive video. When the use
of computer-based instruction was analyzed by academic level,
46 (60.5%) of the undergraduate program directors used some
form of computer-based instruction, while only 1 (10.0%) of
the graduate program directors used this technology. The
relative newness of this technology to athletic training educa
tion is illustrated by the fact that only 8 (16.7%) of the
programs reported using computer-based instruction longer
than 5 years (Table 1).
In an attempt to determine what factors currently impede the
use of computer-based instruction in athletic training educa
tion, we asked those respondents (n = 38) who do not use
computer-based instruction to select, from a provided list, the
one factor which best described their reason for not using this
technology. A lack of funds [24 (63.2%)] was the most
common factor cited while other reasons included "I have
never thought of using computer-based instruction" [9
(23.7%)], and "there is a lack of research investigating the
effectiveness of computer-based instruction in athletic training
education" [2 (5.3%)]. Additionally, 3 of the respondents
(7.9%) selected an "other" category and reported the following
factors: 1) "We're currently reviewing software; however, the
selection seems limited," 2) "I am not aware of the availability
of computer-assisted instruction and interactive video pro
grams," and 3) "Most of the content covered in my graduate
curriculum is not found on any current software."
Software and Instructional Methods
All known athletic training/sports medicine software pro
grams were listed on the survey instrument; respondents were
asked to select those they currently used (Table 2). We
believed that many program directors might also use software
programs which had been developed "in-house" and were not
available commercially. Therefore, we also asked respondents
to provide information regarding any additional software
programs they used for athletic training education purposes
(Table 3). With the exception of a few, the commercial
availability of most of the software programs listed in Table 3
was unknown.
When asked to report the instructional method used to
incorporate computer-based instruction into their curricula, 42
program directors (91.3%) reported using computer-based
instruction to supplement other forms of instruction. Other
instructional methods used included using computer-based
Table 1. Length of Time for Computer-Based Instruction Use in
Athletic Training Education

Status of Computer-Based Instruction Use

Time

A total of 89 surveys (91.8%) were returned; however, 3 of
these were either completed improperly or returned incom
plete. Therefore, only 86 surveys (88.7%) were included in the
data analysis. Respondents included 76 undergraduate program

Over 5 years
Longer than 2 years but less than 5 years
Longer than 1 year but less than 2 years
Less than 1 year

Respondents Percentage
8
22
15
3
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17%
46%
31%
6%

45

Table 2. Educational Software Used in Athletic Training Education Programs

Name of Program
Athletic Training Action - Part 1 (CAI*)
Athletic Training Action - Part 2 (CAI)
Athletic Training Action Tutorial (CAI)
Athletic Training Action Plus (CAI)
Sports Injuries (CAI)
Bodyworks (CAI)
Exam Master (CAI)
ADAM (CAI)
Human Dynamic of Anatomy (IAV|)
Mediclip Graphics Software (CAI)
Anatomy & Physiology Tutorial (CAI)
Exploring Medical Language (CAI)

Athletic Training
Education Programs
Using Program

Vendor/Source

Cramer
Cramer
".•'.
'>•"-•"•' ; ; .; "
:.:. £:-:'~ _
Cramer
,,,, ,. .•. ,. , lt ,, ...,,. ,....*.•
Cramer
Cramer
Software Marketing Corp
Cramer
ADAM Software Inc
Lea & Feiberger
Mosby
Mosby
Mosby

Percentage

36

75%

26
22
20
13
10
7
5
4
2
1

75%
54%
46%
42%
27%
21%
15%
10%
8%
4%
2%

36

* CAI, computer-assisted instruction.
t IAV, interactive video.
Table 3. Other Educational Software* Used in Athletic Training Education Programs
Name of Program
Body Illustrated: The Anatomical Guide
WRES
tAlfie Injury Reporting System
Computer Athletic Injury System
Medical Terminology
Emergency Medical Problems
First Aid
Principles of Electricity
Patient Flow Charts
tSIMS
Exercise Physiology
Test Bank, Modern Principles in Athletic Training
AnatLab
Cyberlog/Sports Medicine Injury and Treatment
Cyberlog/Sports Medicine Rehabilitation and Prevention
Test Items Files (IBM or MAC)
Human Anatomy Series (Series of 7 programs)
Anatomy, Mechanisms of Injuries, & Joint Stability Evaluations of
the Human Knee

Vendor/Source

Type of Program

Spirit of St Louis
CAIS
Cramer
Ball State Univ.
Phoenix (through mainframe)
Phoenix (through mainframe)
Phoenix (through mainframe)
Phoenix (through mainframe)
Patient Care
Med Sports System
Developed by Univ of Illinois Ex Phys professor
Mosby
College of Medicine (Ohio State Univ.)
Cardinal Health Systems
Cardinal Health Systems
Individual Publishers
Bill Whitehill (Middle Tennessee St. Univ.)
Randy Deere (Western Kentucky Univ.)

CAIt
CAI
CAI
CAI
CAI
CAI
CAI
CAI
CAI
CAI
IAV§
CAI
IAV
CAI
CAI
CAI
CAI
CAI

* All programs are DOS-based platforms except for the one indicated as MAC-based.
f CAI, computer-assisted instruction.
$ Respondents noted that although this software was designed for recording injuries and/or treatments, they also used it for instructional
purposes.
§ IAV, interactive video.

instruction as a primary method of instruction [7 (15.2%)],
using computer-based instruction in the lecture process via an
LCD panel [7 (15.2%)], and using computer-based instruction
for testing purposes [16 (34.8%)]. An additional category of
"other" was reported by 5 (10.9%) of the respondents who
added the following instructional methods: 1) computerassisted instruction used as part of students' preparation for
NATA certification exam, 2) computer-assisted instruction
used for research assistance, and 3) computer-assisted instruc
tion used for general review.
Attitude Toward Computer-Based Instruction Use
Using a 5-point Likert scale (1 = strongly disagree; 5 =
strongly agree), respondents were asked to rate their level of
agreement to statements regarding their attitude toward computer46
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based instruction use in athletic training education. Seventy-seven
respondents (over 89%) agreed or strongly agreed with all four
attitude statements (Table 3). Using a similar but separate 5-point
Likert scale (1 = very uninterested; 5 = very interested),
respondents were also asked to rate their level of interest in
attending a formal presentation at the district or national level
related to developing and implementing computer-based instruc
tion. Eighty respondents (93%) reported being either very inter
ested [42 (48.8%)] or interested [38 (44.2%)] in attending a
presentation on implementing computer-based instruction into the
athletic training curriculum. Five (4.7%) of the remaining respon
dents rated their level of interest in this topic as undecided, while
2 (2.3%) respondents reported being uninterested in this topic.
Respondents demonstrated a similar interest in the topic of
developing computer-based instruction materials [very interested
= 42 (48.8%); interested = 36 (41.9%)].

DISCUSSION

Although computer-based instruction is relatively new to the
athletic training profession, results from this study indicate that
the percentage of athletic training educators using computerbased instruction is similar to that reported by other allied
health professions. As reported earlier, Freeman 13 surveyed
allied health education programs and found 43% of them used
computer-based instruction while Hebda 16 surveyed nursing
baccalaureate programs and found almost 50% of them used
this technology.
It is not surprising that athletic training education programs
used computer-assisted instruction with greater frequency than
interactive video. This lower use of interactive video is similar
to that reported by nursing educators. In 1991, Clark surveyed
504 baccalaureate nursing programs on their use of interactive
video and found that only 17.9% of the respondents used this
technology.7 We believe the greater use of computer-assisted
instruction in athletic training education can be attributed to
several factors, including the following:
1. The majority of the athletic training/sports medicine soft
ware programs are of the computer-assisted instruction
format.
2. Computer-assisted instruction programs are usually less
expensive than interactive video programs.
3. Most interactive video programs require the purchase of
expensive, "high-end" hardware components such as laser
disc players, video playback cards, and an increased amount
of random access memory (RAM).
Rizzolo28 referred to interactive video as a technology
"somewhat ahead of its time." Using Delphi research tech
niques, she identified 12 key factors which nursing educators
reported as impeding their use of interactive video. The five
highest ranking factors included: 1) hardware/software incom
patibility, 2) cost of developing interactive video software, 3)
lack of time for faculty to devote to designing such software, 4)
few well-designed interactive video programs, and 5) a lack of
knowledge of the power and use of interactive video. Athletic
training educators reported very similar factors preventing their
use of computer-based instruction. Budget restraints was the
most common factor cited by athletic training educators for not
using computer-based instruction while "never thought of
using computer-assisted instruction or interactive video" rep
resented the second most common factor impeding the use of
computer-assisted instruction or interactive video.
It is certainly understandable that a limited budget can
prevent the use of computer-based instruction. There are
several possibilities, however, which might enable less fortu
nate programs to use this technology. For example, external
funding obtained through grants can often provide programs
with the necessary funds to purchase computer hardware and
software as well as possibly support the development of new
software. Additionally, athletic training educators should con
sider combining funds and/or resources with other related
departments or areas to purchase equipment and software. This
type of joint endeavor may enable programs to set up a shared
computer resource center for the instruction and subsequent

interaction of students from a variety of allied health areas (ie,
athletic training, physical therapy, nursing, etc). Many pro
grams may have the funds to purchase software, yet lack the
funds to purchase computer hardware. This problem may be
alleviated by placing the software on an institution's local area
network, thus providing students with access to athletic train
ing software from campus computer labs.
When discussing the use of computer-based instruction
software, it is important to also discuss the various types of
software. Both computer-assisted instruction and interactive
video programs typically use one of the following formats to
present instructional information: tutorial, drill and practice, or
simulations. At one time, these formats were viewed as distinct
and separate; however, they are now often combined to provide
a variety of educational stimuli. The tutorial format presents
new information to a learner, asks questions of the learner
throughout the lesson to check for understanding, and provides
immediate feedback and/or remediation according to the learn
er's responses. Drill and practice formats provide for learning
through a repetitious process of asking questions or presenting
problems to be answered or solved by the learner while again
providing feedback or remediation where appropriate. Simula
tions, particularly those in the allied health professions, are
designed to portray real-life scenarios and to provide students
with the opportunity to develop decision-making skills in a
nonthreatening environment.
In 1992, Cohen and Dacanay reported that allied health
professions educators have placed a particular emphasis on the
use of computerized simulations. 8 Our results indicate a similar
emphasis in athletic training education. The four software
programs used most frequently by athletic training education
programs (the Athletic Training Action programs) use the
simulation format of instruction (Table 2).
Our results indicate that there are also a number of software
programs being used in athletic training education which are
not available commercially (Table 3). Further, there is reason
to believe that there may be other "noncommercial" software
programs which are used by athletic training internship pro
grams. For this reason, we believe that it would be beneficial
to establish a clearinghouse for such software and/or create a
network for identifying such software. Perhaps a computer
software shareware program should be developed specifically
for athletic training educators and students.
Implementing computer-based instruction software into the
athletic training curriculum, like implementing any other me
dia, requires the use of sound instructional methods. The
responding program directors reported using computer-based
instruction software most often to supplement their "tradition
al" methods of instruction. Hemlo reported that supplemental
use of computer-assisted instruction was also the most predom
inant instructional method for implementing this technology in
health professions education. 17 Research also strongly supports
the effectiveness of using computer-based instruction as a
supplemental form of instruction. 17'33
The overall positive attitudes of the responding athletic educa
tors toward computer-based instruction use is promising. The
responses of the program directors who participated in this study
have implications for all athletic training educators as well as
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Table 4. Attitudes of Program Directors Toward Computer-Based Instruction Use in Athletic Training Education
Statement
CBI*, when appropriately implemented, can enhance the
educational process of the student athletic trainer.
The implementation of CBI in athletic training education
programs should be encouraged.
There is a need for increased development of athletic
training educational software.
There is a need for increased research to investigate and
identify the factors which influence the effectiveness of
CBI in athletic training education.

Strongly
Disagree n(%)

Disagree n(%)

Undecided n(%)

Agree n(%)

Strongly
Agree n(%)

1

0

5

42

38

(5.8)

(48.8)

(44.2)

ue vv^<(0):!,rx

(1.2)

::'--';

1

'<w:>.-..

5

46

33
(38.4)

(1.2)

(1.2)

(5.8)

(53.5)

1

1

4

27

53

(1.2)

(1.2)

(4.7)

(31.4)

(61.6)

1

1

7

45

32

(1.2)

(1.2)

(8.1)

(52.3)

(37.2)

CBI = computer-based instruction.

those individuals who plan the continuing education activities for
athletic training educators. The responding program directors
overwhelmingly agreed (or strongly agreed) that there is a need
for the following: 1) increased development of athletic training
educational software and 2) further research to identify the factors
which influence the effectiveness of computer-based instruction in
athletic training education (Table 4). Additionally, they expressed
favorable interest (interested and very interested) in attending
presentations at either the district or national level which would
focus on the development and implementation of computerassisted instruction and interactive video materials.
This study was an initial attempt to examine the use of
computer-based instruction in athletic training education. Al
though our findings are limited to the use of computer-based
instruction in NATA-approved athletic training education pro
grams, we believe the descriptive data provided can be useful
to all those who educate athletic training students, regardless of
whether they work in curriculum or internship programs.
Additionally, athletic training educators interested in using
computer-assisted instruction or interactive video can benefit
from the previous research efforts of not only their colleagues
in athletic training education4'6'9' 12' 14' 18'31 '32'34 but also their
fellow educators from other allied health professions2 ' 3 ' 10 ' 15 ' 21 '23 ' 30' 33 and higher education in general_ 1.11.1 9.20,22,25 However, as noted by the participants of this
study, further research is still needed to examine the effective
ness of this technology in athletic training education specifi
cally.
As more athletic training/sports medicine software programs
are developed and implemented into the athletic training
curricula, we challenge athletic training educators and re
searchers to seek answers to the following questions: 1) Which
athletic training content areas are best suited for the effective
use of computer-based instruction? 2) Which methods of
implementation are most effective (ie, required versus volun
tary, NATA certification test preparation, introduction of
material versus review of material, etc)? and 3) Which types of
athletic training students benefit most from computer-based
instruction (ie, high-ability learners versus low-ability, students
with one learning style versus students with another learning
style, etc)?
48
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Navigating the Library Maze: Introductory
Research and the Athletic Trainer
William R. Whitehill, EdD, ATC; Pat Norton, MLS; Kenneth E. Wright, DA, ATC
ABSTRACT: Access to computerized databases is making the
process of research much easier. However, many novice re
searchers are unaware of the benefits of this technology and/or
the different formats (eg, CD-ROM, DIALOG, or Internet)
through which this information can be accessed. The focus of
this article is to acquaint the beginning researcher with alter

C

omputerized databases have changed the process for
conducting research and literature reviews. 6 Before the
development of technology to electronically access
information from around the world, research was limited by
distance, time, language, and money. Although financial con
straints still exist, researchers can access and obtain informa
tion instantaneously from around the world, often translated
into their native language. This information, formerly available
only in printed form, is now available both on-line and in
compact disc read only memory (CD-ROM) formats.5 In
addition, increasing numbers of educational institutions and
libraries are offering the services of information specialists
whose jobs consist of assisting patrons to determine the most
efficient, cost-effective method for fulfilling their information
needs.
Perhaps you have just read a timely, pertinent article that
seems to have been written expressly for you or your school.
The author has used a number of references which are certain
to provide additional information and would be well worth the
time spent reading them. There is just one problem: your
library does not have the referenced materials. So how can the
information be located? Depending upon the size of your
school, this could be as simple as going to a different library on
your campus. In this case, the library you use most often should
have a listing of all the journals or books available on campus
and which library houses them. Other formats for research are
also available for the investigator.
CD-ROM

A relatively new technology which is now common at most
4-year colleges and universities is the CD-ROM. These discs
look and work just like compact discs (CDs) played on home
stereo systems. However, they contain the basic information to
William R. Whitehill is an associate professor in the Department of
Health, Physical Education, Recreation and Safety at Middle Tennessee
State University in Murfreesboro, TN 37132. He is also the Program
Manager for Athlete's Care on the Atlanta Committee for the 1996
Olympic Games.
Pat Norton is associated with the Capstone Medical Center at The
University of Alabama in Tuscaloosa, AL.
Kenneth E. Wright is the Curriculum Director of Athletic Training at The
University of Alabama in Tuscaloosa.
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native methods of conducting research in the electronic age.
An understanding of the procedures used to conduct a data
base search and careful organization of ideas before searching
will yield better results. Examples of the planning phase and
results of a search in both MEDLINE and SPORT databases are
provided.

further an investigation of a wide range of journals, magazines,
and other sources; plus the information is visual rather than
aural. The librarian can demonstrate this technology and a
search for information can be performed in a variety of ways:
by topic (ie, anterior cruciate ligament reconstruction using an
allograft), by year, or by author. 8 When articles are located,
you press the appropriate key and the computer will send a
copy of the article to the printer. The number of journals in this
format varies by library; however, most major journals are now
available on CD-ROM.
Libraries offering databases on CD-ROM usually have a
terminal set up for patron use. Although these databases are
generally menu-driven and simple to use, you still need to
know at least the general subject area to be searched. CDROMs are useful when you have a specific topic, and are
excellent resources for "browsing" a topic (selecting a broad
category and looking at all the information that falls under it). 3
If your library has CD-ROM disks, you can "browse" the
system at no cost. Only when you need resources from outside
of your institution (ie, securing an abstract or electronic
services) is there a fee involved.
ELECTRONIC DATABASES

Another method for retrieving information is electronic
database searching via telephone modem. Some of the most
commonly used databases for athletic training information are
MEDLINE, 1 CINAHL, SPORT, and ERIC.9 Each of these
databases has its own specialization:
• MEDLINE—a broad range of medical literature from pro
fessional journals;
• CINAHL—nursing and allied health literature which is more
technical in nature and written for both physicians and allied
health personnel;
• SPORT—practical and technical/medical information relat
ing to sports and athletics;
• ERIC— educational/pedagogical perspectives of sport and
athletics.
It is possible that a library might offer access to only one or
two of these electronic database systems; nevertheless, most
subscribe to services such as DIALOG3 or Internet7 which
offer many diverse databases. DIALOG provides access to

Table 1. How to Plan a Search
1.
2.
3.
4.
5.
6.

Select a topic (ie, ACL rehabilitation).
Narrow the topic to a specific area of interest (ie, review of current postsurgical rehabilitation modalities for athletes).
How much information do you think will be available (two to three articles or 200 to 300)?
How much information do you need? (The more you request, the more expensive the search will become.)
How far back do you need to search? (The past year, 5 to 10 years, or as far back as the database will go.)
Do you want to limit the search in any other way? (only English articles, only articles with abstracts, only articles appearing in certain
journals, or only articles with a certain key word in the title, etc)
7. How do you want your search printed out? (bibliographic citation only, citation and abstract, or full citation with abstract and indexing)
8. What are the key search terms to be used?

several hundred databases covering subjects ranging from
technology and business to the arts and entertainment. Each
database has its own access charges (usually by the hour) plus
a charge for each citation retrieved. The Internet is a loosely
structured electronic network involving a "national researchoriented network comprised of over 3,000 government and
academic networks in 40 countries."4 Because of its size, a
front-end program, such as Gopher, facilitates searching by
providing well-marked access points (eg, science, medicine, or
literature) to the various networks and, when the search is over,
makes leaving the Internet easier. Some libraries permit pa
trons to do their own searches, but training and practice can
make one proficient at database searching. 2 Usually, the
information specialist or librarian does the database searching.
CONDUCTING A SEARCH

The librarian (information specialist) will initially conduct
an interview to determine what type of information you are
seeking and the best sources for the information. Carefully
developing and organizing ideas beforehand will provide better
search results. 2 Table 1 provides some sample preliminary
steps in formulating and requesting a literature search.
For example, you are planning to write an article on anterior
cruciate ligament (ACL) rehabilitation. The scope of the
database search could be narrowed specifically to review
articles of postsurgical rehabilitation modalities used for ath
letes. You want to ensure that no articles older than 3 years will
be requested and, of that group, you want only those published
in English. There are probably numerous articles regarding the
original, broad topic (ACL rehabilitation), but by limiting this
search to a specific group of articles, the expected number is
less than 100. Because the article to be written is a review, all
relevant articles are needed. If this were not a review article,
abstracts as well as the bibliographic citations could be
requested from the search to avoid the expense of requesting
copies of nonrelevant articles. This may add to the initial cost
of the search, but can save time and/or money in the long run.
The search terms selected may vary, depending upon the
database chosen. The librarian should have a thesaurus that
will aid in selecting the terms used (ie, can you search for knee
injuries or must you use anterior cruciate ligament injuries?) by
the particular database. If you are having trouble selecting the
ideal terms, try to locate an article that covers exactly the
subject matter you are researching. The librarian can search for
that article and, depending upon the database, find the key
terms (called indexing) associated with it. This provides a good
starting point for choosing search terms.

Table 2 shows the terms for the ACL reconstruction search
and the resulting number of citations in both MEDLINE and
SPORT databases. This table is computer-generated and in
tended to imitate what the athletic trainer would view during
the search.
This search yielded 47 citations: MEDLINE had 26 refer
ences and SPORT had 21. An examination of the printouts
revealed that 7 (15%) of these citations appeared in both
databases. This sometimes occurs when searching multiple
databases due to some overlapping of the journals indexed by
the different databases. However, the number of duplicated
articles is usually small, as it was in this example.
OBTAINING THE ARTICLES

Once you receive the results of the search, review them to
decide whether they provided the information you sought. If
so, it is merely a matter of getting the articles either from the
library or through the interlibrary loan office. If not, discuss
Table 2. Key Terms for Searching and Results
Key
1.
2.
3.
4.
5.

terms
Anterior cruciate ligament
Surgery
Rehabilitation
Athlet?*
PY = 1991:1994f

Examples of searches in MEDLINE and SPORT
MEDLINE
1. Anterior Cruciate Ligament
2. (1) limited to English
3. (2) and (surgery or reconstruction)
4. (3) and rehabilitation
5. (4) not animal:}:
6. (5) and athlet?
7. (6) and PY = 1991:1994
SPORT
1. Anterior Cruciate Ligament
2. (1) limited to English
3. (2) and (surgery or reconstruction)
4. (3) and rehabilitation
5. (4) and athlet?*
6. (5) and PY = 1991:1994

1670
1318
866
161
152
55
26

608
559
327
160
40
21

* This is known as truncation and permits retrieval of any term begin
ning with "athlet"—ie, athlete, athletes, athletic, athletics, athleticism,
etc.
t This limits the search to those articles published within the last 3
years (PY - publication year).
t MEDLINE often reports studies performed on animal populations.
This step eliminates those studies.
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with the librarian why this is not the information needed and
attempt to find better terms to use in the search.
All libraries can obtain articles through interlibrary loan.
Generally, you complete a form requesting an article, book, or
monograph and turn it in to the librarian. The interlibrary loan
department will verify the existence of the document, find a
library which has it, and send a message to that library
requesting a copy. The introduction of automation into the
library has had a great impact on this department. While
retrieving articles formerly took up to 2 months, articles can
now be requested and received in 7 to 10 working days. If your
library has a fax machine, it may be possible to receive an
article within an hour. However, with this service there are
increased costs (ie, price per page and a processing fee).
There are also document delivery services. If your library
does not subscribe to one, it can provide information on setting
up an individual account. Generally, you contract with the
service for a certain number of articles per year at a set price
per article. How well this service will work for you depends, to
a large extent, on your ability to anticipate the number of
articles you will request.
Your librarian can help you decide which of these
resources will work best for you. These information man
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agers are willing to assist the patron in becoming selfsufficient and confident in using the computer technology
available in the library. No matter where you are, library
automation makes information retrieval as simple as asking
for help.
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Femoral Stress Fracture
Mark Casterline, MS, ATC; Shawn Osowski, MS, LAT, ATC; Gary Ulrich, DO
ABSTRACT: The following case report describes the history of
a high school football player who complained of right anterior
thigh pain, which worsened during the season. The team
orthopedic surgeon made an initial diagnosis of a right rectus
femoris strain. The athlete was treated and improved quickly.
One week later, his condition worsened and he reported signs
and symptoms similar to those experienced initially. A fol
low-up examination by the orthopedic surgeon revealed a

femoral stress fracture to the proximal one-third (medial side) of
the right femur. We describe the athlete's clinical findings,
diagnostic tests, and rehabilitation program. We also discuss
the pathophysiology and treatment principles relevant to the
management of a femoral shaft stress fracture. The athlete has
recovered and has returned to full athletic activity with no
complications.

S

femoris, 3) mild swelling, 4) no discoloration, 5) pain during
active knee extension, 6) pain during active hip flexion, 7) pain
during passive knee flexion, 8) pain during passive hip exten
sion, 9) painless internal/external rotation of the hip, 10)
,„ 9,16,18,22,23,26
muscular weakness, 1 1) normal biomechanical align
minimal
la.
normal neurological exam, and 13) slight limp on
12)
ment,
Femoral stress fractures have been relatively uncommon in
athletics,3' 13" 15 but abundant in the military. 2'8' 19'20'26 Most of gait analysis.
The team orthopedic surgeon diagnosed his injury as a right
those documented in athletics have been seen in run
ners. 1 '3' 10' 14 They have been reported occasionally in basket rectus femoris muscle strain. Treatment included icing, stretch
ball, baseball, and tennis, 10'23 but seldom occur in football. In ing, and range-of-motion exercises. His condition improved
our review of the literature, we found only three femoral stress significantly and he returned to full activity within 3 days.
Approximately 1 week later, he was observed running with
fractures occurring in football, one on the neck and two on the
mid one-third of the shaft. 11 '23 Stress fractures to the femur can an antalgic gait. He reported symptoms similar to those
occur at the neck,3'6' 14' 18 the shaft, 3' 10' 14' 18 and the con- experienced initially. A follow-up physical examination re
dyle 2' 12' 18'22 with the highest incidence occurring at the vealed no swelling or deformity. However, there was localized
neck'. 3'6' 18'24
tenderness at the mid shaft of the right femur. His neuromusThe purpose of this article is to review the clinical presen cular status remained normal. He was instructed to see the team
tation, diagnostic testing, and rehabilitation of a femoral shaft orthopedic surgeon. However, because of insurance coverage
stress fracture that occurred to a high school football player restrictions, he was seen initially by his family doctor. X-rays
under our care. We emphasize the importance of obtaining an were obtained and revealed possible callus formation to the
in-depth history and patient evaluation, and the importance of proximal one-third (medial side) of the right femur (Fig 1).
having a high index of suspicion of a femoral stress fracture
The athlete was referred to the team orthopedic surgeon for
with persistent thigh pain.
follow-up tests. Diagnostic testing included a Technetium 99,
triple-phase bone scan given 1 week after the initial x-ray. The
bone scan demonstrated increased uptake at the proximal third
CLINICAL PRESENTATION
tress fractures are becoming more common in athlet
ics.6'9' 16'24 Most occur in those sports classified as
run-oriented, eg, track and field, and cross-coun
try. 1 '3 '5 ' 14' 16' 18'23 The site most commonly injured is the tib-

An 18-year-old male Caucasian high school football player,
(5 ft 11 in; 165 Ib) playing free safety, complained of anterior
thigh pain that he had experienced for about a week. The onset
of his symptoms started 5 weeks into the season. He reported
having experienced a "pulling" sensation in his right thigh
during a game on the night before examination. There was no
direct trauma to the region. Signs and symptoms included: 1)
pain over the rectus femoris, 2) tenderness over the rectus
Mark Casterline is an athletic trainer with the United States Olympic
Committee Sports Medicine Division at Colorado Springs, CO 80909.
He was a graduate athletic training student at Indiana State University
at the time this article was written.
Shawn Osowski is an athletic trainer with the Brownsville Independent
School District in Brownsville, TX. He was a graduate athletic training
student at Indiana State University at the time this article was written.
Gary Ulrich is an orthopaedic surgeon at Wabash Valley Orthopaedics
& Sports Medicine in Terre Haute, IN.

Fig 1. Initial x-ray revealing possible callus formation to the prox
imal third (medial side) of the right femur.
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of the right femur (Fig 2). Two weeks after the bone scan, x-ray
revealed evidence of a healing stress fracture to the proximal
one-third (medial side) of the right femur (Fig 3). These
findings were consistent with the diagnosis of a right proximal
one-third, femoral shaft stress fracture.
For the first 5 weeks, he maintained his upper body strength
and cardiovascular conditioning by using the upper extremity
apparatus of a Schwinn Airdyne (Schwinn, Taiwan) stationary
bike and weight lifting. We eliminated running and jumping
activities during this period. Six weeks after the initial diag
nosis, we initiated a functionally progressive rehabilitation
program consisting of 2 weeks of nonweight bearing activities
in a pool and on a stationary bike (Table 1). Sports-specific
weight-bearing activities were then initiated for 1 week (Table
2). He was then gradually allowed to return to sports activity.
He was able to return for the start of the basketball season, 9
weeks after the initial diagnosis. He has had no further
complications.
An x-ray was obtained before the initiation of basketball and
revealed full healing of the femoral shaft stress fracture (Fig 4).
Our criteria for return to full sports activity included: 1)
evidence of healing on x-ray, 2) pain-free and full range of
motion, 3) normal running and walking gait, 4) comparable
strength bilaterally, and 5) fulfillment of our rehabilitation
protocol.

Fig 3. Second x-ray showing evidence of a healing femoral stress
fracture to the proximal third (medial side) of the right femur.
Table 1. Nonweight-Bearing Rehabilitation
Warm-up:
Pool Activity*
Agility:f

1)
2)
3)
4)

side shuffle
carioca
back pedal
high knee

Jogging:|

1) straight
2) S pattern
3) Z pattern

Tread Water:

chest deep or more in water

DISCUSSION

A stress fracture is defined as a partial or complete fracture
to a bone in response to an increased level of nonviolent stress
that is applied in a rhythmic, subthreshold manner.3'6' 10' 18 The
cause of femoral shaft stress fractures is unknown. The
following theories are presented in the literature: 1) once a
muscle is fatigued, it loses its shock-absorbing qualities, thus
transferring the stress to the bone, 1 '9' 15- 16'24 2) the cyclic
overload of a bone,3'6 and 3) the increased muscular force
applied across a bony attachment.3'6'9' 15 ' 16

light warm-up, then stretch pertinent
extremity

start with 3 sets, progress as needed
1) jog 15 sec
2) sprint 15 sec
3) jog 15 sec
4) sprint 15 sec
5) jog 15 sec
6) sprint 15 sec
7) jog 15 sec
8) 30 to 45 sec rest (completion of one set)
Bike:

5 to 10 minutes, progress as needed
1) 1 min warm-up
2) 15 sec sprint
3) 30 sec normal pace
4) 15 sec sprint
5) 30 sec normal pace
etc—continue until time is up

* Must have lifeguard supervision for pool activities.
140 to 50 yards up and back (twice at each activity).

Fig 2. Triple-phase bone scan showing increased uptake at the
proximal third (medial side) of the right femur.
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Risk factors associated with femoral shaft stress fractures
include: 1) a sudden increase in training (mileage, intensity, or
frequency), 3 '6' 18 2) a change in running surface or ter
rain,3 '6' 18'24 3) improper or inappropriate footwear,6' 18'24 4) a
biomechanical abnormality, 16' 18-24 and 5) nutritional and hor
monal factors.7
Signs and symptoms that may suggest a femoral stress
fracture are: 1) diffuse or localized pain with an insidious onset
that worsens with activity,6' 13- 18-21 2) point tenderness on
palpation, 14' 16' 18'21 3) diffuse or localized swelling,9' 16'21 4) an
antalgic gait, 14'26 5) painful passive and active range of motion

Table 2. Weight-Bearing Rehabilitation

Warm-up:

light warm-up then stretch pertinent extremity

Walking:

1) straight*
2) S patterns*
3) Z patterns*

Agility:

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

Jogging:

1) straight*
2) S patterns*
3) Z patterns*

Sprinting:

1) 40 to 50 yd up and back
2) 40 to 50 yd starting and stopping on command
3) 20 yd (back to start), 40 yd (back start), and 60 yd
(back to start)

Cool Down:

slide board catching a football for 2 minutes
side straddle*
carioca*
high knees*
hopping*
back peddle (butt as low as possible)*

end with an active cool down and stretching
activities

* 40 to 50 yards, up and back altering the pace (twice at each activity).

of the hip and/or knee, 14'24 6) positive "one-legged hop" test, 16
7) positive "fist" test, 19 and 8) positive "fulcrum" test. 11
Two clinical tests used to better differentiate between
asymptomatic and symptomatic femoral stress fractures are the
"fist" and "fulcrum" tests. During the "fist" test, bilateral
pressure is applied to the anterior femur starting distally and
moving proximally. 19 The examiner is looking for variation
from side to side and areas of localized tenderness. 19 During
the "fulcrum" test, the examiner's arm is placed under the
distal thigh while gentle pressure is applied to the dorsum of
the knee; the procedure is repeated with the arm under the
proximal thigh (Fig 5). 11 A positive test would include in
creased discomfort, often described as sharp pain, and accom
panied with apprehension. 11
The incidence of proximal one-third femoral stress fractures
is unclear. According to one study on military recruits, of all
the stress fractures reported, 11.4% occurred at the proximal
one-third. 20 A study 18 using runners reported 5% of all stress
fractures occurred at the proximal one-third. A recent study 11
using athletes, found an overall incidence of 20.6% for stress
fractures of the femoral shaft, with six of the eight reported
cases occurring at the proximal one-third. Several other stud
ies8'9' 16 have reported the incidence of femoral stress fractures,
but have failed to differentiate the location of the fracture.
Further research looking at large athletic populations is needed
to get accurate data pertinent to occurrence in athletics.
There are several associated risks of undetected femoral
stress fractures at the shaft and neck. If unrecognized, they may
lead to displaced fractures.4'7' 15' 17'24'25 An early diagnosis is
required for prevention. Femoral stress fractures are often
misdiagnosed as a muscle strain to the quadriceps, thus
hindering an early correct diagnosis. 1 "3 '7' 10' 17' 19 In addition,
initial x-rays are often negative. X-rays are not positive until 2
to 4 weeks after the onset of symptoms 14 and are only positive
in one-half of the cases. 20'25'26 Other considerations relevant to
obtaining an early correct diagnosis include: 1) they are often

Fig 4. Final x-ray showing healing at the proximal third (medial side)
of the right femur.

asymptomatic3'9' 15' 19'20 and only detected by triple-phase bone
scans; 2) they can occur bilaterally 1 '6'21 '26 ; 3) they may reoccur
close to the original area3 ; and 4) they may be misdiagnosed as
a malignant tumor. 3 '5 '6' 13' 18
A triple-phase bone scan is recommended for an early
diagnosis. 3 ' 14' 18'24 It is very important to perform an adequate
evaluation, patient history, and have a high index of suspicion.
This will enable the practioner to justify having a bone scan
performed and thereby decrease the incidence of undiagnosed
asymptomatic femoral shaft stress fractures.
A conservative rehabilitation program is recommended be
cause of the risk of developing a displaced fracture. Initial
treatment includes a period of protected weight bearing for 1 to
4 weeks. 6 You should determine the time needed for protected
weight bearing by the patient's signs and symptoms, initial
x-rays, and bone scan results. Several authors3'6' 10 recommend
a period of nonweight bearing or partial weight bearing on
crutches. This should be used if the athlete is having difficulty
during normal ambulation. The most common rehabilitation
activities are swimming and biking.4'6' 10 Any combination of

Fig 5. Examiner's arm is placed under the distal thigh while gentle
pressure is applied to the dorsum of the knee; the procedure is
repeated with the arm under the proximal thigh.
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these activities can be used. We have presented the rehabilita 10. Hershman EB, Lombardo J, Bergfeld JA. Femoral shaft stress fractures in
athletes. Clin Sports Med. 1990;9:111-119.
tion program used in this particular case, but it must be
11. Johnson AW, Weiss CB, Wheeler DL. Stress fractures of the femoral shaft
individualized to the athlete's needs. Athletes usually return to
in athletes more common than expected. A new clinical test. Am J Sports
full activity within 8 to 14 weeks, depending on signs and
Med. 1994;22:248-256.
symptoms and x-ray evidence of bone healing. 3'4' 10' 16
12. Lafforgue P, Acquaviva PC. Stress fracture in the medial femoral condyle:
a case report. Acta Orthop Scand. 1992;63:563-565.
Femoral shaft stress fractures are uncommon in contact and
13.
Levin DC, Blazina ME, Levine E. Fatigue fractures of the shaft of the
collision sports, but are being seen more frequently in runners.
simulation of malignant tumor. Radiology. 1967;89:883-885.
This particular case demonstrates that stress fractures to the 14. femur:
Lombardo SJ, Benson DW. Stress fractures of the femur in runners. Am J
shaft of the femur can occur in contact and collision sports.
Sports Med. 1982;10:219-227.
This article attempts to make the athletic trainer aware of 15. Luchini MA, Sarokhan AJ, Micheli LJ. Acute displaced femoral shaft
fractures in long distance runners. / Bone Joint Surg [Am]. 1983;65A:
femoral shaft stress fractures and the possible complications
689-691.
associated with this injury. An early diagnosis is needed.
16. Matheson GO, Clewment DC, McKenzie JE, Taulton DR, Lloyd-Smith
Often, x-rays are not going to detect these injuries. Therefore,
DC, Mclntyre JG. Stress fractures in athletes: a case study of 320 cases.
we must go through the appropriate referral channels to have a
Am J Sports Med. 1987;15:46-58.
triple-phase bone scan ordered. One needs to maintain a high 17. Mendez AA, Eyster RL. Displaced nonunion stress fractures of the
femoral neck treated with internal fixation and bone graft: a case report
level of suspicion, especially if the athlete is experiencing
and review of the literature. Am J Sports Med. 1992;20:230-233.
persistent pain that shows no improvement with treatment.
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Unloaded Treadmill Training Therapy for
Lumbar Disc Herniation Injury
Steve Simpson, EdD, ATC, LAT; Brad Bettis, PT; James Herbertson, MD
ABSTRACT: The low back region is an area that is very
susceptible to injury in athletes. Running is an activity that can
be significantly affected by chronic overuse stress. The athlete
presented in this case report suffered a herniation of the disc
between L-4 and L-5 while training for and racing in a national
championship marathon. The athlete was placed on a treat
ment program of heat, electrical muscle stimulation, and
strength and flexibility exercises. The athlete also continued to
train by unloaded treadmill training therapy. Unloaded treadmill

T

he spine is one of the most complex areas of the body.
Injury to this region can lead to disabilities that could
last a lifetime. The low back region of the spine includes
the lumbar, sacral, and coccygeal spine. 5 The lumbar spine is
composed of five vertebrae which provide the major support of
the low back. 3 Intervertebral discs lie between the vertebrae
and act as shock absorbers between each vertebrae.4 The
intervertebral disc is composed of layers of fibers called the
annulus fibrosus and the center of the disc is filled with the
nucleus pulposus. 1
Back problems are common in sports and are most often the
result of congenital, mechanical, or traumatic factors. 3 Low
back pain can also be the result of chronic overuse stresses.6
There is a high probability of recurrent and chronic low back
pain in athletes.4 Any movement that causes pressure on the
disc may cause it to rupture or herniate through an area of a
defective annulus. 11 An athlete who complains of low back
pain that radiates into the lower extremities may have a
herniated disc. 2 This pain will follow the nerve root distribu
tion in the leg. l ' Treatment options for athletes with a herniated
disc vary, and indications for surgery, and its effectiveness, are
controversial. 7
A spinal examination and structural evaluation is necessary
to determine the cause of low back pain and a rehabilitation
program may be developed. 8 Rest is a recommendation for
some cases of acute and chronic back injury and pain. Months
of training could be negatively affected by prolonged rest. The
purpose of this report is to describe the care and treatment of
a marathon runner affected by intervertebral disc herniation
and the use of unloaded treadmill training therapy.

Steve Simpson is the Director of Sports Medicine at Tarleton State
University at Stephenville, TX 76402.
Brad Bettis is associated with Stephenville Sports/Industrial Rehabil
itation at Stephenvillle, TX.
James Herbertson is associated with Cross-Timbers Orthopedic and
Sports Medicine Clinic and is the team physician for Tarleton State
University at Stephenville, TX 76204.

training therapy produced an effect that reduced stress on
injured joints and tissue. This enabled the athlete to maintain
fitness while running pain-free on this specialized equipment.
The athlete trained twice a week for 16 weeks and training runs
ranged from 3 miles to a half-marathon (13.1 miles). Unloaded
amounts decreased from 20 to 3 pounds. Training times
improved at all distances and were maintained following re
sumption of normal training.

CASE REPORT

A 36-year-old female marathon runner had a 6-month
history of pain and stiffness in the lower back region. This pain
radiated down her left posterior thigh following the route of the
sciatic nerve. The pain originally began during a flexibility
session while performing a hamstring stretch. She continued to
train for a national championship, but began to have increasing
pain and discomfort during both running and rest. The athlete
qualified for and competed in the national championship
marathon. She stated that during the race she lost the feeling in
her left foot at mile 15, but continued and completed the 26.2
mile race. It took 3 days for the feeling to return to the foot. She
reduced her mileage and continued to train following the
marathon. She still had pain in her back and hip, and pain
radiating down into the calf area. Pain was present during
sitting and running.
The athlete sought physician care 6 weeks postinjury.
Physical examination at the initial physician visit revealed
tenderness at the lumbosacral junction and some tenderness at
the left sciatic notch. Increased lumbar lordosis was also noted.
She had mild restriction of motion and no lists or spasm. Her
neurological examination was normal. A straight leg raising
test was positive on the left leg at 60° and negative on the right
leg. Radiological examination of the lumbosacral area showed
an increased lumbar lordosis, but otherwise looked normal.
The physician suspected that the athlete's problem was related
to a lumbar disc injury. A lumbar MRI was scheduled to
continue the evaluation, and upon completion and review,
showed that there was indeed a herniation of the disc between
L-4 and L-5. There was nerve root compression at this level.
The physician decided that surgical intervention would not be
necessary at this time.
The athlete completed a daily rehabilitation program devel
oped to strengthen the muscles of the spine, hip, and abdomen.
Exercises included trunk flexion and extension, hip flexion and
extension, and abduction and adduction. Positions of exercises
included standing, prone, and supine. Proper flexibility of the
spine, hip flexors, and hamstrings were also emphasized with
care taken not to aggravate the injury. The athlete completed 3
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sets of 10 repetitions of each exercise daily. She stopped any
exercise which caused an increase in pain or caused pain to
radiate. Electrical muscle stimulation and moist heat therapies
were applied daily for 20-minute periods to decrease muscle
spasm and pain. Running was restricted and nonweight-bearing
activities were recommended for maintenance of conditioning.
Activities discussed with the athlete as alternatives to running
included the use of a stationary bike, stair stepper, and
swimming or deep water running. Noncompliance was a
problem with this athlete. None of these activities offered her
a suitable substitute for running.
After some discussion among the physician, physical thera
pist, and athletic trainer, the use of a highly specialized piece
of equipment called the ZUNI Incremental Weightbearing
System was used (SOMA, Inc, Austin, TX). Unloaded tread Fig 2. Athlete and harness to the system.
mill training therapy was then attempted to allow this athlete to
continue to train. Unloading was developed by DD Kelsey, PT,
in 1986 and is defined as the process of mechanically reducing
the gravitational force on the spine by a specified amount. This
process allowed the athlete to exercise at less than full body
weight and to reduce the amount of stress on the joints and
tissue, which allowed her to train for longer periods of time
pain-free.
Preparation of the athlete for training included selecting a
harness that allowed freedom of movement to run and that was
secure enough to prevent any shifting during the session (Fig
1). The athlete stood on a treadmill under the Incremental
Weightbearing System, and the harness was connected to a
cable and T-bar (Fig 2). The slack was removed from the cable
and the athlete began to run on the treadmill (Fig 3). She was
unloaded at each session to the point that she could run
pain-free. Unloading was accomplished by pushing a button
that increased the lifting force on the harness until there was no
pain. The controls could be adjusted in 1-lb increments at any
time during the session without interrupting the exercise.
The athlete trained twice a week for 16 weeks for a total of
32 sessions. Unloaded training runs on the treadmill ranged
from 3 miles to a half-marathon (13.1 miles). Interval and hill
training sessions were simulated by variance of speed and
elevation of the treadmill. We recorded total time and mile
splits for each training session (Table 1). Pain and fatigue were

Fig 3. Athlete training on treadmill while unloaded.

Fig 1. Harness application.

58

Volume 31 • Number 1 • March 1996

recorded daily and adjustments in amounts unloaded were
made as needed. The athlete trained in her own comfort zone.
The amount of unloading decreased from 20 pounds initially in
the program to 3 pounds at the conclusion. Training times
improved at all distances and have been maintained following
release to standard training (Table 2). After a brief familiar
ization period, the athlete became comfortable with its opera-

Table 1. Average Training Run Times (Mile Splits/Total Times)
Training distance
3 miles

5 miles

7 miles

13.1 miles

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

6:32
12:58
19:14

6:50
13:38
20:26
27:14
33:27

6:56
13:47
20:37
27:27
34:17
41:07
47:34

7:04
14:03
21:02
28:02
35:00
41:58
48:56
55:53
62:49
69:45
76:41
83:30
90:28

Total time

19:14

33:27

47:34

1:30:28

Mile

Table 2. Training and Previous Best Comparison (Average Pace
and Total Times)
Training distance

Average pace per mile
(after injury)
Previous average
pace (before injury)
Total time (after injury)
Previous best
(before injury)

3 miles

5 miles

7 miles

13.1 miles

6:24

6:41

6:47

6:54

7:05

7:45

7:47

7:51

19:14
21:15

33:27
38:45

47:34
54:30

1:30:28
1:43:00

tion and compliance was achieved. Modality treatments and
exercise continued through the 16 weeks of training. The
athlete continued to improve and completed the program of
rehabilitation and conditioning without further incident.
DISCUSSION

The intervertebral disc most often injured lies between the
fourth and fifth lumbar vertebrae. This is the same mechanism
of injury as for a lumbosacral sprain. 5 This was the injury
sustained by the marathon runner in this case report. The
physician attributed the injury to structural abnormalities and
repetitive trauma. Treatment options included limited activity,
anti-inflammatory medication, rehabilitation, and gradual re
turn to activity. 7 The unique aspect of the athlete's rehabilita
tion was the use of the Incremental Weightbearing System,
which allowed her pain-free training while recovering from the
injury. The unit is a free-standing and adjustable weightbearing control device which can be used in conjunction with
treadmill training. This therapeutic equipment allows con
trolled reduction of body weight during exercise. 14 The athlete
gradually progressed from decreased weight bearing to full
body weight running. This training technique allowed speci
ficity of training. Alternative training programs using a bike or
stair stepper would have aided general fitness and condition
ing, but would not improve or maintain her running capacities.
Also, the athlete would not comply with these activities. The

athlete's rehabilitation program was adapted to provide the
specific stresses imposed by her sport.
Another goal of rehabilitation was to promote tissue healing
and to improve strength, flexibility, and endurance. Pain was a
factor that prevented the athlete from completing the activities
needed to allow this to occur. The Incremental Weightbearing
System produced an effect that reduced stress on injured joints
and tissue. 14 We believe the unloaded therapy technique
enabled stress to be reduced on that tissue and allowed an early
return to functional exercise using normal gait patterns. The
tissue capacity for stress was returned by gradually reducing
unloading to the lumbar spine.
There have been few studies completed on the effects of
unloaded therapy. Investigators have studied the effects of this
unloaded procedure on the biomechanical analysis of gait
rehabilitation. Finch et al9 showed a reduction in electrical
activity of muscles used during the stance phase of gait.
Increased motor activity of the anterior tibialis and a raised
center of gravity during unloaded treadmill exercise was also
noted. 9 Pillar et al 12 reported a significant increase in gait
symmetry and velocity by unloaded therapy and noted that
subjects were able to use a more normal gait during exercise. 12
A primary goal of this program was to allow this athlete to
continue to train during the healing process. An unexpected
effect of the unloaded treadmill training was an increase in the
athlete's running speed, resulting in a decrease in overall
training time. Due to the unloading, there was an increase in
speed of all training sessions compared to regular training
sessions. It did not make a difference whether the session was
a 3-mile speed run or a half-marathon endurance run.
Reductions in heart rate, oxygen cost, and caloric expendi
ture of walking with unloaded treadmill exercise have been
consistent with those of water exercise due to the buoyancy
effects of both modes of training. 10 In addition, heart rate and
oxygen consumption are less during unloaded treadmill walk
ing than during normal-weight bearing walking. 10 We believe
that the unloaded treadmill training enabled this athlete to
continue to train through injury, and with the lower energy
consumption, allowed her to train at increased speed. Upon
return to full weight-bearing running, this marathon runner has
continued to maintain her increased pace. She achieved com
pliance because she was able to continue her preferred activity.
Unloaded treadmill training therapy seems to have potential in
the training of runners who require partial reduction in weight
bearing in order to continue running.
Chronic low back pain and disability can disrupt an athlete's
training and daily activities. It can become associated with
emotional distress, depression, and failed treatment. This
condition can progressively evolve to one that is resistant to
traditional medical management. 13 In the case report presented,
by using a nontraditional training approach, this runner met the
ultimate goal for rehabilitation of a healthy return to athletic
competition. There may be significant implications for the use
of unloaded treadmill training therapy in the management of
injuries to athletes. This could be of value when a reduction in
weight bearing is indicated. Further study is warranted to
determine effective use of this therapy.
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Bilateral Foot Pain in a Collegiate
Distance Runner
Craig R. Denegar, PhD, ATC, PT; Bonnie J. Siple, MS, ATC
ABSTRACT: A 19-year-old, white female, college freshman
cross-country runner presented to the athletic training center
complaining of bilateral plantar foot pain 1 week into the
cross-country season. She had been treated for bilateral plan
tar fasciitis twice in the previous 3 years, and initial evaluation
suggested a recurrence. A failure to respond to treatment led
us to suspect other causes. Subsequent diagnostic imaging

T

he recognition and treatment of stress fractures of the
tarsal navicular in running athletes have been described
in the medical literature. 3 '5 '7' 1 U4 ~ 15 ' 17~ 19 However, na

vicular stress fractures are apparent on plain x-ray in a
relatively small percentage of cases and, therefore, may go
unrecognized. 3 '7'8' 11 ' 16' 17' 19 Thus, the incidence of this stress
fracture may be higher than has been reported. 5' 11 The pur
poses of this case study are to: 1) describe a set of symptoms
that led us to suspect foot pain which was not due to plantar
fasciitis, 2) present a case of bilateral tarsal stress fractures, and
3) heighten awareness of these difficult-to-diagnose fractures.

THE INJURY

A 19-year-old, white, female, college freshman cross
country runner came to the athletic training center complaining
of bilateral plantar foot pain 1 week into the cross-country
season. Before the onset of pain, she was running 40 miles per
week in preparation for the college cross-country season. She
had been running cross-country since the age of 13 and had
competed in indoor and outdoor track throughout high school.
She reported two previous episodes of bilateral foot pain. The
first occurred during a running camp 3 years before her
presenting to us. At that time, she was diagnosed as having
bilateral plantar fasciitis. She stated that she was referred to a
podiatrist and that x-rays were negative. Orthotics were pre
scribed, and the foot pain resolved in 1 month.
The second episode of bilateral foot pain occurred 1 year
before presenting to us while she was preparing for the
cross-country season. She was again treated by a podiatrist
with orthotics, an oral anti-inflammatory, and ultrasound two
to three times per week. No x-rays were taken. She missed the
entire cross-country season, but was able to compete in indoor
and outdoor track.

Craig R. Denegar is an associate professor in the Departments of
Orthopedics and Exercise & Sport Science and Director of the Under
graduate Athletic Training Program at Penn State University in Univer
sity Park, PA 16802.
Bonnie J. Siple is an instructor of Athletic Training in the Allied Health
Department at Slippery Rock University in Slippery Rock, PA.

(bone scan, CT scan) revealed bilateral navicular stress frac
tures. Navicular stress fractures are probably more common
than once believed. This case study describes the course of
evaluation and treatment in relation to the common presenta
tion, etiology, problems of diagnosis, and treatment of navicular
stress fractures.

Her chief complaint was bilateral plantar pain during and
after running and walking. The pain extended from the calcaneus to the head of the first metatarsal. No swelling, discolor
ation, or deformity was present. She was observed to hyperpronate bilaterally. Palpation revealed tenderness near the
insertion of the Achilles tendon and along the medial plantar
arch, including the area of the talonavicular joint.
Initially, she was diagnosed as suffering from, and treated
for, plantar fasciitis. Treatment consisted of nonsteroidal
anti-inflammatory medication, phonophoresis, transverse
friction massage, and conventional stretching and strength
ening exercises. Night splinting was added to the treatment
regimen. Due to a failure to respond to treatment, x-rays
were ordered. The x-rays were viewed as negative (Figs 1
and 2). A second medical opinion was sought because the
pain extended posterior to the origin of the plantar fascia on
the calcaneus and because she reported pain during and after
workouts, but not upon rising in the morning. Three possible
diagnoses emerged: bilateral tarsal tunnel syndrome, navic
ular stress fractures, and insertional posterior tibial tendinitis.
Nerve conduction velocity studies of the tibial nerve distri
butions were normal. Subsequent radionuclide bone scans
revealed an increased uptake over the navicular bilaterally (Fig
3). Computerized tomography (CT) of the right navicular
reinforced suspicion of a stress fracture (Fig 4). There was no
transcortical defect present on CT; however, mild cortical
sclerosis was evident. The patient was more symptomatic on
the right. Therefore, she was treated with touch-down weight
bearing in a walking cast on the right leg and instructed to use
axillary crutches. CT of the left foot was deferred.
Following 6 weeks of crutch-assisted touch-down weight
bearing, the point tenderness over both naviculae was com
pletely resolved. Gradual weight bearing with accompanying
foot/ankle rehabilitation, including manual and flexible tubingresisted movements were prescribed. At the end of 6 weeks,
reconditioning of the lower extremity had progressed suffi
ciently. She was fitted with a new pair of semirigid orthotics,
and a return-to-running program was initiated. The return-torunning program progressed without symptoms of stress frac
ture, but was hampered when the athlete developed tendinitis
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Fig 1. X-ray of left foot.

Fig 2. X-ray of right foot.

of the right extensor hallucis. The tendinitis was resolved and
the return-to-running resumed.

insidious. There was tenderness over the proximal dorsal
navicular and the pain radiated along the longitudinal arch of
the foot. The lack of discoloration and swelling were also
consistent with clinical findings in previous cases. 17' 19 How
ever, it was the lack of pain upon rising and increased pain with
running that led us to suspect a cause other than plantar
fasciitis.
As in this case, plain x-ray films often fail to identify
navicular stress fractures. Kahn et al 1 ' reviewed several studies
incorporating 128 cases of navicular stress fractures and
reported that plain x-rays provided false-negative results in 86
cases. One possible cause for the failure of x-ray to identify
stress fracture is improper positioning of the foot. Supination
of the foot to 20° and elevation of the medial foot is suggested
in order to place the navicular perpendicular to the x-ray and
properly expose the dorsal surface. 10' 17 Despite optimal posi
tioning, it is difficult to detect stress fractures in the early stage
with plain x-ray.4'6'"' 13' 16' 19

DISCUSSION

Stress fractures of the navicular present a challenge for
members of the sports medicine team. The onset of pain is
usually insidious"' 19 and may be poorly defined. As in this
case, confirmation of a diagnosis may be delayed as other more
common pathologies are ruled out. Irritation of the medial
plantar and posterior tibial nerves may cause radiating pain
throughout the medial plantar aspect of the foot. Symptoms
may mimic other foot pathologies such as plantar fasciitis,
tarsal tunnel syndrome, tendinitis, Morion's neuroma, and
metatarsalgia. 10-"
Tenderness over the proximal dorsal portion of the navicu
lar, described by Torg et al, 19 and termed the "N spot," 10
should raise the suspicion of navicular stress fracture. The
clinician should also suspect stress fracture when the pattern of
pain deviates from the typical complaint of morning pain
associated with plantar fasciitis. The pain associated with
navicular stress fracture generally occurs or increases during
and after running. 1 '9'"
The presentation of the subject in this case study was
consistent with previous reports. The onset of pain was
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Because of the high rate of false-negative results from plain
films, radionuclide bone scan is recommended as a more
sensitive test. 3'5 '7'"' 16' 17 Although more sensitive than plain
x-rays, bone scans are less specific. 16 CT and magnetic
resonance imaging are cited in the literature as aiding in the
diagnosis of tarsal navicular stress fractures."' 12' 17 However,
CT permits the differentiation of stress fractures from other

T
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Fig 3. Radionuclide bone scans demonstrating increased uptake
over the tarsal naviculae.

sources of increased bone metabolism 11 ' 12' 16 and identifies
fracture displacement or nonunions.
Nonweight-bearing cast immobilization is recommended in
cases of partial and nondisplaced complete navicular stress
fractures. 3'7' 10' 11 ' 19 Complete fractures with displacement re
quire open reduction with internal fixation, while a bone graft
may be necessary in cases of nonunion. 19 Because of the
bilateral fractures in this case, the athlete was treated with
Fig 4. Computerized Tomography (CT) of the right navicular dem
touch-down weight bearing in a walking cast on the most onstrating cortical sclerosis.
tender foot. Fortunately, the decrease in activity and the
compliance with the use of axillary crutches resulted in the
alleviation of symptoms bilaterally. Limitation of weight- stress fractures should be reviewed to identify women who are
bearing activity without cast immobilization results in a higher predisposed to stress fractures and other complications second
rate of treatment failure than cast immobilization for 6 ary to eating disorders, amenorrhea, and osteoporosis. 1 '2' 13
weeks. 11
Stress fractures of the tarsal navicular are uncommon. Our
A program of rehabilitation with gradual increases in review of the literature found only five cases of bilateral
weight-bearing activity may be initiated when the tenderness fractures reported previously. 11 However, athletic trainers and
over the "N spot" resolves. Bone scans and CT are generally other members of the sports medicine team should be suspi
not useful in determining if increased weight bearing can be cious of navicular stress fracture when plantar pain fails to
initiated, because the former may remain positive long after respond to other treatments, when there is tenderness over the
clinical union, while the latter will not demonstrate complete proximal dorsal navicular, and when pain is increased during
obliteration of the fracture line despite the complete resolution and after running activity. As in this case, bone scan and CT
of symptoms. 10
are often necessary to establish the diagnosis. Most navicular
Prolonged healing and nonunion are common complications stress fractures can be treated successfully with 6 weeks of
of delayed diagnosis. 15 In this case, nearly 2 months elapsed nonweight-bearing cast immobilization. The prognosis for
between the onset of symptoms and diagnosis. Others have return to athletic competition is good.
reported much longer delays. 8' 19
Navicular stress fractures have been reported in a variety of
athletes but are usually associated with running and jumping REFERENCES
activities. Ting et al 18 did not identify any anatomical varia
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Surgical Intervention and Rehabilitation of
Chronic Patellar Tendinitis
Jim Bazluki, MA Ed, ATC
ABSTRACT: Patellar tendinitis is a common overuse injury that
affects many basketball players. The key to successful man
agement of patellar tendinitis is prevention and early interven
tion. In a small percentage of the athletic population, conser
vative management does not yield satisfactory results and
surgery is necessary. Rehabilitation following surgery should
consist of several stages, including: 1) range of motion, 2)

P

atellar tendinitis is a common overuse injury that affects
many volleyball and basketball players. 1 In 1973,
Blazina et al5 listed its signs, symptoms, and various
stages. These stages have been classified, based on the activityrelated symptom and the level of functional impairment: stage
1—pain after activity only, no functional impairment; stage
2—pain at the beginning of the activity, disappearing after
warm-up, and recurring after activity; stage 3—pain during and
after activity that impairs function; and stage 4—complete
rupture. There is no predilection, although it is most common
in skeletally mature individuals. Tenderness is usually local
ized to the patellar tendon insertion at the inferior pole of the
patella, along the course of the patellar tendon, or to the tibial
tubercle.4
No specific correlation exists between the pathoanatomy and
the symptomatology in the patellar tendon injury secondary to
overuse. It is obvious that not all cases of stage 3 patellar
tendinitis have the same pathologic features. One characteris
tic, however, appears to be consistent: the pathology usually
involves areas of degenerative and necrotic tissue, which may
or may not involve partial rupture of the patellar tendon.
Although there is much literature regarding the conservative
management of tendinitis, there appears to be little in the area
of rehabilitation following a surgical case of patellar tendinitis
without a complete rupture. Following is a case study of stage
3 patellar tendinitis in a collegiate basketball player and the
ensuing rehabilitation protocol.
THE PATIENT

A 6-ft, 10-inch, 240-lb, 22-year-old, Caucasian, male, Divi
sion I basketball player complained of a dull, sore, achy
sensation in the patellar tendon region of the left knee
approximately 2 months into the official basketball season. The
pain was more intense following activity, although it did not
affect his level of play. Conservative treatment was initiated.
After 14 days of conservative treatment without satisfactory
results, an orthopedist evaluated the athlete and made a
diagnosis of unilateral patellar tendinitis. Routine radiographs
Jim Bazluki is an assistant athletic trainer in the Sports Medicine
Division at East Carolina University in Greenville, NC 28734.

strengthening, 3) flexibility, 4) sports-specific exercises, 5)
cardiovascular conditioning, and 6) gradual return to play.
Although there are many documented rehabilitation guidelines
for conservative management of tendinitis, there are few for the
surgical management of patellar tendinitis without complete
rupture. More research is needed regarding postsurgical man
agement.

revealed no significant findings. The patient had no prior
history of patellar tendinitis. There were no known underlying
pathological conditions that contributed to the advancement of
the condition. The physician prescribed continued conservative
treatments consisting of phonopheresis, moist heat, rest, interferential stimulation, cross-friction massage, Cho-Pat strap
(Cho-Pat Inc, Hainesport, NJ), anti-inflammatory medications,
and ice. These treatments were administered with varying
degrees of success. Four months of continued conservative
treatments yielded minimal results and a surgical option was
recommended.
The surgical procedure consisted of examination under
anesthesia, a diagnostic arthroscopy, followed by a surgical
procedure for the tendon. The diagnostic arthroscopy was
negative, with no abnormalities noted. The surgical procedure
for the patellar tendon has been described by Karlsson et al. 2
The surgical technique involved longitudinally splitting the
paratenon and identifying the abnormal area in the patellar
tendon. Radial resection of the devitalized tissue was carried
out to normal tissue margins. The defect in the patellar tendon
was then closed with absorbable sutures.4 Pathology results
from the surgery confirmed chronic inflammation of the
involved tissue. The patient was then placed in a straight-leg
immobilizer postoperatively, and rehabilitation began the day
following surgery.
REHABILITATION

Early Phase

The first 7 days following surgery were spent in total
immobilization. The athlete worked on straight-leg raises in
hip flexion, extension, abduction, and adduction while in the
brace. Plantar flexion and dorsiflexion exercises were done
with elastic tubing. Patellar mobilization exercises were also
done in all directions. Cardiovascular endurance was main
tained with the use of an upper body cycle. The exercises were
performed in three sets of 15 repetitions, three times a day.
During the second week, the patient's brace was opened to
allow 0° to 45° of active flexion. Isometric contractions were
also performed within the limits of the range of motion, in
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addition to the previous exercises (Fig 1). During the third
week, the brace was opened from 0° to 90° of active flexion.
Concentric contractions were also initiated within the range of
motion. Straight-leg raises were done with light weights (5 Ib).
All exercises were pain-free. Cryotherapy treatments followed
each rehabilitation session.
Goals of the early phase included several tasks. Regaining
the normal range of motion pain-free was the most important
goal. Other goals included pain-free use of the extension
mechanism through the use of straight-leg raises in hip
extension and maintaining the level of cardiovascular endur
ance.
Intermediate Phase
The intermediate phase (weeks 4 through 6) of the rehabil
itation protocol was characterized by the beginning of the
eccentric contractions and weight-bearing exercises. The use of
a postoperative brace during weight bearing was discontinued,
and partial weight bearing was begun through the use of
hydrotherapy. The athlete began nonweight-bearing activities
such as bicycling, jogging, and cross-country skiing motions in
the deep end of a pool. Partial weight-bearing exercises were
done in the shallow end. These exercises consisted of jogging,
plyometrics, and sports-specific exercises. The exercises were
done in the shallow end due to the effects of buoyancy on the
body and the reduction of the stress on the extensor mecha
nism. The patient worked from shoulder-deep water gradually
toward waist-deep water, thus increasing the weight-bearing
capacity of the extensor mechanism in a controlled environ
ment. These exercises must also be performed pain-free and
consist of multiple repetitions. Eccentric contractions were also
begun during this phase of the rehabilitation (Fig 2). Light
eccentric contractions were done at low speeds (50°/sec or
less), and cardiovascular endurance was incorporated into the
pool exercises.

Fig 2. The aqua therapy was performed in an Aqua Ark (Therapeutic
Systems, Inc, Doylestown, PA). The 8-foot-deep tank is excellent
for nonweight-bearing activities and conditioning. The athlete is
tethered to the tank and is suspended without the athlete's
assistance.

The main goal of this phase of the rehabilitation is to prepare
the body and the extensor mechanism for full weight bearing
while remaining pain-free.
.,. .„.,.,. ..„...,. ,
Advanced Phase
The advanced phase (weeks 7 through 10) was characterized
by the incorporation of full-weight-bearing exercises and
increased use of eccentric contractions. The eccentric contrac
tions were done with increased weight and at higher speeds.
Full-weight-bearing plyometrics were done with small in
creases in the height and number of the repetitions. Some
low-to-medium intensity sports-specific exercises were done,
including: blocking out, rebounding, lay-ups, and jump shots.
All of these exercises must also be pain-free. The exercises in
this phase were executed for at least 1 week at each graduated
interval starting with every other day; two days of exercise, one
off; then every day. Once the exercises were tolerated every
day, the intensity was slowly increased.
The goal of this phase of the rehabilitation is to gradually
return the patient to preparticipation status. Careful attention is
given to the ability level of the patient in the sports-specific
drills and to possible symptoms that may arise from them. The
number of repetitions should be noted and increased gradually.
Criteria for Advancement
Each phase and exercise must be pain-free (eg, for the
patellar tendon). Exercises must include at least 20 repetitions
at the current level for advancement. Modalities should not be
used to mask symptoms, but are useful in the preventive sense.
Return to Sport

Fig 1. Isometric contractions were performed on the Kin-Corn 500H
System (Chattecx Corporation, Chattanooga, TN), which provides
a continuous feedback loop during the training. This system also
trains eccentrically which is essential during the advanced phase
of the rehabilitation process.
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The return to sport should be done gradually. This would
include working into controlled practice drills at gradually
increasing levels of intensity, with the goal of game situation
play as the end result.

The athlete began his return to full activity by gradually
increasing the number of drills and repetitions of general
sports-specific drills (ie, lay-ups, jump shots, free throws, etc).
Following 2 weeks of drill work, he began to participate in
pick-up games. The games were short in duration (less than 10
minutes) and were increased in frequency. The athlete was also
placed on an oral anti-inflammatory medication to minimize
symptoms during the return to participation.
The athlete still experienced residual soreness in the patellar
tendon region throughout the rehabilitation process, but at a
level that was felt to be tolerable to the athlete and significantly
less than before the surgical intervention. The athlete actually
reported that while playing in pick-up games, he felt less
discomfort than when sitting in class. Treatments were reduced
to the application of ice and pressure following activity for 30
minutes.
Preseason activities included weight lifting three times a
week, aerobics twice a week, and pick-up games 5 days a week
for 2 hours in a round robin format. The athlete now partici
pates without restriction in all activities. Preventive treatments
are still incorporated into the daily routine of the athlete.
DISCUSSION

The key to successful management of patellar tendinitis is
prevention and early intervention. Because jumping is a highly
specific activity requiring eccentric loads on the extensor
mechanism, exercises must be geared toward simulating this
condition. Although eccentric strengthening is ultimately re
quired before a return to basketball, it is avoided until isometric
and concentric contractions can be tolerated. The principles of
specificity of training must be followed to effect adequate
carryover to basketball. 3 Because basketball requires perfor
mance in all forms of contractions, each should be addressed in
the patient's rehabilitation.
The safest environment for beginning jumping and other
functional activities is in a pool. In the water, gravitational
forces are minimized and this allows for excellent strengthen
ing and conditioning to the extensor mechanism. 3 The injured
player advanced to more land-based exercises and eventually
to jumping.

The temptation to use a cortizone injection in the course of
treatment in unresolved cases should be avoided. Studies have
shown definite pathological changes in the tendon morphology
as well as increased incidence of patellar tendon rupture. 3
In this case, the rate of the protocol was intentionally at a
slow pace as not to disturb the healing process, since the
healing process was in question during the conservative phase
of treatment.

CONCLUSION

Patellar tendon injuries during sports-related activities are
most likely secondary to repetitive microtrauma to a failed
healing response.4 Every effort should be made to treat this
injury with conservative management. Surgical treatment for
patellar tendinitis should be viewed as a last resort following
repeated attempts at conservative management. Although a
vast amount of literature is present regarding the conservative
management of tendinitis, there appears to be a deficiency of
material in the area of rehabilitation following surgical cases of
patellar tendinitis without a complete tendon rupture. Rehabil
itation following surgery for patellar tendinitis needs further
research to discover the most effective protocol for dealing
with this injury. While this protocol worked quite effectively in
this specific scenario, there may be a more effective protocol
for healing and rehabilitating the surgical intervention of
patellar tendinitis.
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Conservative Treatment of Bilateral Sural
Nerve Entrapment in an Ice Hockey Player
Brian J. Toy, PhD, ATC
ABSTRACT: Midway through the season, an intercollegiate ice
hockey player experienced bilateral numbness in the posterior
aspect of the leg along the area of the calcaneal tendon. This
numbness corresponded with the distribution of both sural
nerves. While obtaining a history of the condition, the athlete
admitted that he routinely spiraled his ice hockey laces tightly
around the proximal portion of each ice hockey boot before
finally tying the laces off. A complete neurological examination
was negative except for the bilateral numbness. Based upon
this information, a diagnosis of bilateral sural nerve entrapment

E

ntrapment neuropathies occur to various large and small
peripheral nerves of the body. Roles et al9 reported on
radial tunnel syndrome related to the entrapment of the
radial nerve, while Learmonth et al5 described entrapment of
the median nerve in carpal tunnel syndrome. Entrapment of the
tibial nerve in tarsal tunnel syndrome has also been de
scribed. 3'4
Although it remains relatively free from injury,6 iso
lated cases of sural nerve injuries and entrapment neuropathies
have been reported. In 1972, Seddon 12 reported five cases of
sural nerve injury caused by penetrating missile injuries. Of the
two cases of isolated sural nerve neuropathy reported by
Schuchmann, 10 one occurred to a soldier as a direct result of
compression of the nerve from a combat boot, while the second
case involved a nurse who experienced sural nerve stretch due
to constant walking on an inverted foot. Pringle et al8 reported
four cases of entrapment of the sural nerve at the lateral side of
the ankle and foot. In two of the subjects, the entrapment was
attributed to ganglion development along the course of the
nerve, while the third subject's condition was attributed to a
thickened band of soft tissue which resulted from the patient's
foot being run over by a truck a year earlier. Although no clear
cause was attributed as the reason for the condition in the
fourth subject, the authors concluded that the nerve was
entrapped on the lateral side of the ankle by fibrous tissues.
Injury to the sural nerve resulting from athletic participation
seems to be an uncommon event, because no cases of sural
nerve injury resulting from such activity could be found in the
English literature. However, due to its superficial anatomical
location, this nerve may be vulnerable to injury in certain
situations. Therefore, the purposes of this manuscript are to: 1)
review the anatomy of the sural nerve; 2) alert the athletic
trainer to the clinical signs and symptoms of sural nerve injury;
and 3) present a case of sural nerve entrapment resulting from
an athlete's participation in the sport of ice hockey.
Brian J. Toy is an assistant professor and director of the Athletic
Training Curriculum at Southeast Missouri State University in Cape
Girardeau, MO 63701.
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was made. In addition to frequent follow-up examinations,
nonoperative treatment consisted of changing the way the
athlete laced his ice hockey skates. The athlete was able to
complete the season and, after approximately 4 months, was
asymptomatic. Although this appears to be an isolated inci
dent, athletic trainers should be cautious when evaluating
patients with paraesthesia in this region. If symptoms such as
those described develop, entrapment of the sural nerve should
be considered as a possible cause.

ANATOMY

The sural nerve is formed by the union of the medial sural
cutaneous nerve and the peroneal communicating branch of the
lateral sural cutaneous nerve (Fig 1, left). After arising from the
popliteal fossa and passing distally between the two bellies of
the gastrocnemius muscle, the medial sural cutaneous nerve is
joined by the lateral sural cutaneous nerve's peroneal commu
nicating branch at the midposterior calf to form the sural nerve.
As it passes distally along the lateral margin of the calcaneal
tendon, this cutaneous nerve gives branches to the posterior
and lateral aspects of the distal third of the leg (Fig 1, right).
After providing lateral calcaneal branches to the ankle and
heel, the sural nerve passes behind the lateral malleolus. The
nerve continues along the lateral side of the foot and extends to
the fifth toe as the lateral dorsal cutaneous nerve.2'7'8
CASE REPORT

At midseason, a 5-ft, 11-inch, 185-lb, 22-year-old male
intercollegiate ice hockey player reported to the team's athletic
trainer complaining of bilateral numbness in the posterior
aspect of the leg region along the area of the calcaneal tendon
(Fig 2). At the initial evaluation, he reported noticing numb
ness during the previous 2 to 3 weeks. This numbness was
most pronounced near the area of the lateral malleolus and
occasionally extended to the dorsolateral aspect of each foot.
No proximal or distal weakness, or proximal sensory deficits
were reported. The athlete had no history of chronic low back
problems or trauma to the lumbar region. No history of acute
or chronic conditions to the popliteal fossa were reported. The
athlete denied any history of trauma to either lower extremity
and had been practicing and playing regularly. However, he did
state that, in order to provide better support for his ankles, he
routinely spiraled his ice hockey laces tightly around the
proximal portion of each ice hockey boot before finally tying
the laces off (Fig 3). To secure the laces, he then spiraled 1"
wide white athletic tape over the proximal portion of each ice
hockey boot (Fig 4).

Sciatic Nerve (L4, L5; S1, S2. S3) and
Posterior Femoral Cutaneous
Nerve (S1. 52, S3)

Cutaneous innervation

Fig 2. Areas of bilateral numbness in the posterior aspect of the leg
along the area of the calcaneal tendon.

sensory deficits gradually subsided and, approximately 4
months from the time of onset, both extremities were asymp
tomatic.
DISCUSSION

Fig 1. Left and right, anatomy of the sural nerve. (From: Atlas of
Human Anatomy by Frank Netter, MD. Reproduced by courtesy of
CIBA-GIEGY Limited, Basel (Switzerland). All rights reserved.

Initial examination revealed diminished pin prick sensation
in the distribution of both sural nerves corresponding with
dermatomes L5/S1. The most seriously affected areas were
those located just superior to both lateral malleoli. Lower
extremity strength tests for the ankle, intrinsic muscles of the
feet, and all muscle groups proximal to the areas of insult were
within normal limits. Calcaneal and patella tendon reflexes
responded normally. Tinel's sign was negative and there was
no local tenderness over the course of either nerve. Palpation of
both popliteal fossae was unremarkable. Lumbar evaluation,
including range of motion, strength, and bilateral straight-leg
testing were all normal. Visual inspection of both lower
extremities was unremarkable.
Due to a lack of neurological deficits other than sensory loss,
in combination with a normal appearing popliteal fossa and a
history of skate lace tightness, the diagnosis of bilateral sural
nerve entrapment was made. Nonoperative treatment consisted
of advising the athlete to change the way he laced his ice
skates. The athletic trainer closely monitored the athlete for the
remainder of the season, which the athlete was able to
complete with no major complaints. During this time, the

Since the top of the normal ice hockey boot extends 2 to 4
cm above the tip of the lateral malleolus, a relationship
between wearing the ice hockey skate with the laces and tape
spiraled around the top of the boot and the development of
sural nerve entrapment certainly appears to exist. This case
mimics the findings of Schuchmann's 10 soldier patient who
developed sural nerve neuropathy shortly after he began to
wear combat boots. In that case, the patient's sural nerve
returned to full function 7-1/2 months after he discontinued
wearing the boots.
In addition to being vulnerable to injury as a result of direct
trauma, irritation to the sural nerve may occur from fibrous
adhesions that result from ankle injuries. 1 '8 Thus, it would be
wise for the athletic trainer to be aware of the clinical signs and

Fig 3. Ice hockey laces spiraled tightly around the proximal portion
of each ice hockey boot.
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Fig 4. One-inch white athletic tape spiraled over the laces and
around the proximal portion of each ice hockey boot.

thies, in addition to involving peripheral nerves, can affect
cranial nerves and the autonomic nervous system. In this
report, the athlete produced no evidence of involvement at
these levels. In addition, a lack of a family history and a
negative glucose urinalysis test during the athlete's preseason
physical made this diagnosis unlikely.
Nerve conduction studies, which determine a nerve's normal
distal latency value, 10 offer some of the most useful tests for
detecting the electophysiologic abnormalities founded in neu
ropathies. 1 '6 Thus, the use of sural nerve conduction studies
may be helpful in diagnosing or determining extent of injury of
sural nerve conditions.6 In addition to using these studies to aid
in the diagnosis, treatment, and monitoring of two patients, 10
Schuchmann 11 has also reported normal sural nerve latency
values. This report, among others, describes standardized,
reproducible methods for administering sural nerve conduction
studies. 1 '6' 11

Nonoperative courses of treatment, as used in this case, have
symptoms exhibited by sural nerve involvement. Injury to the
been
successful in treating sural nerve conditions. 10 However,
sural nerve may cause numbness in the affected area with
surgical
intervention has also been used with positive results.
decreased temperature sensation along the dorsolateral aspect
For
the
treatment
of an entrapment neuropathy, Pringle et al8
of the foot. 10 A positive Tinel's sign, which may worsen while
walking, may also provide evidence of injury to the sural used sural nerve decompression at the level of the lateral
nerve. 10 Additional indications of an abnormality may include malleolus followed by wide mobilization of the nerve. These
a burning sensation, local tenderness over the sural nerve itself, same researchers report the sural nerve being compressed by
and reproduction of the symptoms by gentle pressure on the ganglions arising from the peroneal tendon sheath on the lateral
aspect of the ankle and from the nerve sheath itself at the level
nerve. 8
Although these symptoms may indicate sural nerve involve of the calcaneo-cuboid joint. In each case, removal of the
ment, the athletic trainer should also be well versed in ganglion offered complete relief of symptoms. 8
recognizing and ruling out more serious conditions which may
produce symptoms similar to sural nerve entrapment. A herniated L4/L5 nucleus pulposus, which can be confirmed through REFERENCES
a computerized tomography (CT) scan, may produce similar
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Osteoid Osteoma of the Calcaneus: An
Unusual Cause of Hindfoot Pain in an
Adolescent Athlete
Thomas Rossi, MEd, ATC; Kenneth Levitsky, MD
ABSTRACT: Osteoid osteomas are distinctive, benign tumors
of bone that cause localized pain. This problem, although rare
in athletes, must be resolved before pain-free competition can
resume. We present a case of a 14-year-old white, male
football player who complained of heel pain. He was treated
conservatively with ice, stretching, and a nonsteroidal anti-

T

he differential diagnoses of hindfoot pain include Achil
les tendinitis, retrocalcaneal bursitis, Sever's disease,
chronic ankle instability, and plantar fasciitis. The stan
dard treatment of these conditions is primarily conservative
and surgical intervention is rarely required. We present a report
of an athlete with recalcitrant hindfoot pain. Diagnostic
workup revealed an osteoid osteoma of the calcaneus which
required surgical excision. The history, clinical presentation,
diagnostic workup, and treatment is reviewed.

CASE REPORT

A 14-year-old white, male football player presented to the
training room during the latter part of the football season
complaining of heel pain. He complained of pain in the
posterolateral aspect of the calcaneus. The pain had been
intermittent during the past year but had recently become
constant and more intense. The pain worsened with activity
and had begun to adversely affect his performance. Physical
evaluation revealed tenderness along the distal third of the
Achilles tendon with tenderness and swelling in the retrocal
caneal area. Pain increased with active plantar flexion and
dorsiflexion.
The athlete was removed from activity for 2 days; he was
treated with ice and instructed to take a nonsteroidal antiinflammatory drug (Advil). After 2 days, he had a significant
reduction in symptoms and returned to limited activity with a
heel lift to reduce stress on the Achilles tendon. He was able to
finish the season with minimal soreness by icing after activity,
doing heel cord stretching, and continuing to take Advil.

Thomas Rossi is a staff athletic trainer at The Valley Hospital Sports
Institute in Ridgewood, NJ 07450. He is also Head Athletic Trainer at
Ramapo High School in Franklin Lakes, NJ.
Kenneth Levitsky is Associate Director of Foot and Ankle Service at St.
Joseph's Hospital and Medical Center in Paterson, NJ. He is also an
assistant clinical professor at Seton Hall University School of Graduate
Medical Education in Newark, NJ and an attending orthopedic surgeon
at The Valley Hospital in Ridgewood, NJ.

inflammatory drug (Advil). Postseason, his symptoms wors
ened and he was referred for orthopedic consultation. Radiog
raphy displayed a possible osteoid osteoma; a CT evaluation
confirmed the diagnosis. The athlete was treated surgically for
the condition, and following a 2-week immobilization and a
3-week rehabilitation program, the pain completely resolved.

Three weeks after the conclusion of the season, the athlete
returned to the training room with similar symptoms; however,
the pain had intensified, was constant throughout the day, and
woke him at night. He also reported that he had been inactive
during the past 3 weeks. At this point, the athlete was referred
for orthopedic consultation.
The physical examination was remarkable for dramatic
warmth, tenderness, and soft tissue swelling in the retrocalca
neal area. Plain radiography demonstrated a radiodense nidus
with a radiolucent halo in the calcaneus on the superior aspect
of the calcaneal tuberosity (Fig 1). The presumptive diagnosis
was that of an osteoid osteoma of the calcaneus and the athlete
was referred for computerized tomography (CT scan), which
further defined the lesion and its location and was consistent
with osteoid osteoma (Fig 2).
He was subsequently scheduled for surgical excision of the
lesion from a lateral approach with CT-directed preoperative
needle localization. At operation, the lesion was identified and
removed in its entirety, and the surrounding sclerotic bone was
removed with a curette (Fig 3). The pathologic evaluation
confirmed the diagnosis of osteoid osteoma of the calcaneus.
Postoperatively, the athlete was placed in a cast for 2 weeks to
allow the soft tissues to heal. He performed 3 weeks of
rehabilitation, consisting of active range of motion, heel cord
stretching, progressive resistance exercise, and proprioception.
Presently, his pain has completely abated and he has returned
to full activities without restriction.
DISCUSSION

Jaffe7 described osteoid osteoma as a distinctive, benign
osteoblastic tumor composed of osteoid and atypical bone,
generally occurring in younger adults, with males affected
twice as often as females. Osteoid osteomas account for 10%
of all benign bone tumors, occurring most commonly in the
proximal femur and diaphysis of the tibia. 2'5 Up to 10% of
osteoid osteomas occur in the bones of the foot, with 2% to 3%
of them occurring in the calcaneus. 6 Ninety percent of patients
are under 25 years of age, and the condition is rare before 2
years or past 50 years of age.4
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Fig 1. Plain radiograph of the lesion in the calcaneus. There is a
radiopaque nidus (arrow) with a radiolucent halo surrounded by a
sclerotic rim of reactive bone in the superior-posterior calcaneus.
Radiopaque areas appear light or white on the exposed film;
radiolucent areas appear dark on the exposed film. (Note: Nidus is
the point of origin or focus of a morbid process; halo is a luminous
or colored circle; and a sclerotic rim is hard or hardening bone).

The tumor is characterized by a central nidus that usually
measures I cm in diameter. The nidus consists of osteoid and
osseous tissue within a highly vascularized connective tissue
matrix. Over a period of months or years, the nidus stimulates
the production of dense bone which surrounds the lesion and
may extend out from it.9 The exact etiology remains contro
versial with most authors favoring neoplasia7' 10' 11 over an
inflammatory cause. 12
The tumor typically causes localized pain that is often
dramatically relieved by ingestion of aspirin. 5 The relief is
generated from the inhibition of prostaglandins and media
tors that are the product of bone formation. Therefore, the
new bone formation precedes any inflammation. Initially,
the pain is vague and intermittent, but, as the tumor
progresses, the pain becomes more severe and constant,
especially at night. At this point, the patient is compelled to
seek medical attention.
Clinical symptoms include exquisite local tenderness, local
soft tissue swelling, increased overlying skin temperature, and,
depending on the location of the lesion, muscle weakness and
atrophy. 3 The disparity between the intense pain and the small
physical size of the tumor may be explained by the presence of
nerve fibers in the nidal and perinidal tissues. 13 Duration of
symptoms usually ranges from 6 months to 2 years before the
patient seeks medical attention.
Radiographically, the lesion may appear as sclerotic thick
ening of the bone with a radiolucent nidus. However, the nidus
may not appear on initial x-ray. A bone scan can be performed
to verify the diagnosis in those patients with a high index of
72
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Fig 2. Computerized tomography (CT scan) of the lesion with fine
needle localization.

suspicion. Following a positive bone scan, computerized to
mography is done to confirm the location of the lesion and aid
the surgical approach. 8
In most cases, treatment consists of surgical excision of the
nidus and the surrounding sclerotic bone. Failure to excise the
entire lesion may result in recurrence. The patient usually has
immediate relief of pain following excision and remains
asymptomatic thereafter.
Some lesions may regress spontaneously over time 1 ; how
ever, the pain often dictates immediate removal to relieve the
symptoms.
Although this condition is uncommon, the athletic trainer
should become suspicious of all conditions which do not
respond to treatment or those which present unusual signs and
symptoms. Athletes should be re-evaluated or referred if they
experience an increase of signs and symptoms in the absence of
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Andersen SB, Terwilliger DM, Denegar CR. Comparison of open versus
closed kinetic chain test positions for
measuring joint position sense. J Sport
Rehabil. 1995;4:165-171.
The purpose of the study was to de
termine if a difference exists in the reproducibility of knee joint flexion angles
in an open versus a closed kinetic chain.
Thirty generally healthy subjects (12
males, 18 females; mean age 28.8 years)
participated. Subjects actively repro
duced small, medium, and large knee
flexion angles (with target angles of 15°,
45°, and 75°, respectively) in an open
and closed kinetic chain while being
videotaped. Goniometric measurements
were taken from the videotape of initial
and reproduced joint angles. Data were
analyzed using ANOVA with repeated
measures on kinetic chain test position
and joint angle. Subjects more accurately
reproduced knee flexion angles in a
closed kinetic chain position. The main
effect for angle and the interaction of
angle and test position were nonsignifi
cant. The results indicate that knee joint
position is more accurately reproduced
in closed kinetic chain. Closed kinetic
chain testing is also a more functional
assessment of joint position sense, and
thus closed kinetic chain assessment of
lower extremity joint position sense is
recommended.
Reprinted with the permission of the
Journal of Sport Rehabilitation.

Schaub PA, Worrell TW. EMG activity
of six muscles and VMO:VL ratio deter
mination during a maximal squat exer
cise. / Sport Rehabil 1995;4:195-202.
During knee rehabilitation, squats are a
commonly used closed kinetic chain exer
cise. We have been unable to locate data
reporting EMG activity of lower extremity
musculature during maximal effort squats
and the contribution of gastrocnemius and
gluteus maximum muscles. Therefore, the
purposes of this study were: a) to quantify
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bstracts

EMG activity of selected lower extremity
muscles during a maximal isometric squat
and during a maximal voluntary isometric
contraction (MVIC), and b) to determine
ratios between the vastus medialis oblique
(VMO) and vastus lateralis (VL) during
maximal isometric squat and MVIC test
ing. Twenty-three subjects participated in a
single testing session. Results are as fol
lows: intraclass correlations for MVIC
testing and squat testing ranged from .60 to
.80 and .70 to .90, respectively. Percentage
MVIC during the squat was as follows:
rectus femoris 40 ± 30%, VMO 90 ±
70%, VL 70 ± 40%, hamstrings 10 ±
10%, gluteus maximus 20 ± 10%, and
gastrocnemius 30 ± 20%. No statistical
difference existed in VMO:VL ratios dur
ing MVIC or squat testing. We conclude
that large variations in muscle recruitment
patterns occur between individuals during
isometric squats.
Reprinted with the permission of the
Journal of Sport Rehabilitation.

Keskula DR, Duncan JB, Davis VL.
Rehabilitation following medical meniscal transplant: a case study. J Sport
Rehabil 1995 ;4:203-209.
This paper describes the rehabilitation
of a patient following a medical meniscus
transplant. Both preoperative and postop
erative history and relevant physical find
ings are presented. Rehabilitation goals
and the corresponding treatment plan are
discussed, with an emphasis on functional
outcomes. A general framework for treat
ment addressing impairment and func
tional goals is outlined. Progression of the
rehabilitation program was based on surgi
cal precautions and the patient's tolerance
to the exercise progression. This case study
demonstrates that appropriate surgical in
tervention combined with a properly de
signed rehabilitation program contribute to
the improved functional abilities of this
patient.
Reprinted with the permission of the
Journal of Sport Rehabilitation.
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Clint Thompson, MS, ATC
Kaminski TW, Perrin DH, Mattacola
CG, Szczerba JE, Bernier JN. The
reliability and validity of ankle inver
sion and eversion torque measure
ments from the Kin Com II isokinetic
dynamometer. J Sport Rehabil 1995;
4:210-218.
This study examined the test-retest reli
ability of a prototype device used to mea
sure ankle inversion and eversion isoki
netic average torque values. The purpose
of this paper was to illustrate a situation
where common isokinetic measures were
reliable but not valid. Concentric and ec
centric average torque was assessed at
90°/s on the Kin Com n dynamometer
using 14 healthy subjects in two sessions; a
manufactured prototype ankle inversion/
eversion attachment device was used. Re
liability was assessed by performing sepa
rate intraclass correlations (ICC 2,1) on the
results. The data indicated that the average
torque calculated from the clockwise direc
tion was consistently higher than those
values from the counterclockwise direc
tion, regardless of ankle movement or side
measured. The validity of this prototype
device to accurately measure average
torque for those two ankle motions is
questionable. This finding demonstrates a
situation where the measures appear to be
reliable while the validity of the device
used to obtain the measures is suspect.
Reprinted with the permission of the
Journal of Sport Rehabilitation.

Tewes DP, Fischer DA, Quick DC,
Zamberletti F, Powell J. Lumbar
transverse process fractures in profes
sional football players. Am J Sports
Med. Jul-Aug 1995;23:507-509.
In the general population, fractures
of the transverse processes of lumbar
vertebrae occur in cases of high-energy
blunt trauma, often in motor vehicle
accidents. Football players may incur
the same fractures, but the circum
stances and outcomes are different in
this specific subgroup. A review of 29

cases among National Football League
players reveals that associated vis
ceral injuries are rare, and the time lost
from sports is only an average of 3.5
weeks.
Reprinted with the permission of the
American Journal of Sports Medicine.

Hughes C 4th, Hasselman CT, Best
TM, Martinez S, Garrett WE Jr.
Incomplete, intrasubstance strain in
juries of the rectus femoris muscle.
Am J Sports Med. Jul-Aug 1995;23:
500-506.
Rectus femoris muscle strain inju
ries commonly occur at the distal mus
cle-tendon junction of the quadriceps
tendon. However, we have recently
recognized a pattern of strain injury
that consists of an incomplete intrasu
bstance tear at the muscle-tendon junc
tion formed by the deep tendon of the
muscle's indirect head and those mus
cle fibers originating from this tendon.
These injuries are found more proximally within the thigh than the classic
distal rectus femoris muscle strain. We
reviewed 10 athletes with these intra
substance tears, all of whom had diag
nostic imaging performed using com
puted tomography or magnetic
resonance imaging or both. Two of
these patients required surgical inter
vention. The mechanism of injury usu
ally involved kicking or sprinting. All
patients had chronic thigh pain or an
anterior thigh mass or both. Physical
examination revealed thigh asymmetry
and a nontender to mildly tender intra
substance muscle mass. Magnetic res
onance imaging demonstrated abnor
mal signal intensity centered about the
intramuscular tendon of the indirect
head of the muscle. Surgical findings
included a mass of fibrous scar and
fatty tissue encasing the deep tendon.
Surgical removal of this fibrous mass
appears curative. We contrast this in
jury from distal strains of the rectus
femoris muscle, as well as from soft
tissue neoplasms.
Reprinted with the permission of the
American Journal of Sports Medicine.

Hasselman CT, Best TM, Hughes C
4th, Martinez S, Garrett WE Jr. An
explanation for various rectus femoris
strain injuries using previously undescribed muscle architecture. Am J
Sports Med. Jul-Aug 1995;23:493-499.
We performed cadaveric dissection of
the rectus femoris muscle to correlate the
various lesions of strain injury seen with
imaging studies to the muscular anatomy.
The proximal tendon is composed of a
superficial, anterior portion from the direct
head, and a deep intramuscular portion
from the indirect head. The muscle fibers
arising from the anterior superficial tendon
of the direct head travel in a posterior and
distal direction to insert on the posterior
tendon of insertion, giving the proximal
muscle a unipennate architecture. Muscle
fibers from the intramuscular tendon of the
indirect head originate on both the medial
and lateral sides of the tendon and insert on
the distal posterior tendon to create its
bipennate structure. Three chronic strain
injuries involving the midmuscle belly
substance were explored grossly and mi
croscopically. It appears that one type of
acute strain injury occurs in the midmuscle
belly with disruption of the muscle-tendon
junction of the intramuscular tendon result
ing in local hemorrhage and edema. More
chronically, this hematoma organizes into
a fatty, loose connective tissue encasement
of the deep intramuscular proximal tendon.
Serous fluid from the hematoma may re
main within the connective tissue sheath,
creating a pseudocyst with the deep intra
muscular tendon of the indirect head at its
center. The muscle's anatomy helps to
explain a different rectus femoris strain
injury.
Reprinted with the permission of the
American Journal of Sports Medicine.

Fredericson M, Bergman AG, Hoffman KL, Dillingham MS. Tibial stress
reaction in runners. Correlation of
clinical symptoms and scintigraphy
with a new magnetic resonance imag
ing grading system. Am J Sports Med.
Jul-Aug 1995;23:472-481.
Medial tibial pain in runners has tra
ditionally been diagnosed as either a shin
splint syndrome or as a stress fracture.

Our work using magnetic resonance im
aging suggests that a progression of in
jury can be identified, starting with periosteal edema, then progressive marrow
involvement, and ultimately frank corti
cal stress fracture. Fourteen runners,
with a total of 18 symptomatic legs, were
evaluated and, within 10 days, referred
for radiographs, a technetium bone scan,
and a magnetic resonance imaging scan.
In 14 of the 18 symptomatic legs, mag
netic resonance imaging findings corre
lated with an established technetium
bone scan grading system and more pre
cisely defined the anatomic location and
extent of injury. We identified clinical
symptoms, such as pain with daily ambulation and physical examination find
ings, including localized tibial tender
ness and pain with direct or indirect
percussion, that correlated with more
severe tibial stress injuries. When clini
cally warranted, we recommend mag
netic resonance imaging over bone scan
for grading of tibial stress lesions in
runners. Magnetic resonance imaging is
more accurate in correlating the degree
of bone involvement with clinical symp
toms, allowing for more accurate recom
mendations for rehabilitation and return
to impact activity. Additional advantages
of magnetic resonance imaging include
lack of exposure to ionizing radiation
and significantly less imaging time than
three-phase bone scintigraphy.
Reprinted with the permission of the
American Journal of Sports Medicine.

Larsen B, Andreasen E, Urfer A, Mickelson MR, Newhouse KE. Patellar tap
ing: a radiographic examination of the
medial glide technique. Am J Sports
Med. Jul-Aug 1995;23:465-471.
The purpose of this study was to radiographically determine the effectiveness of
the McConnell medial glide patellar taping
technique. Twenty apparently healthy
men, between ages 18 and 35, participated
in this study. Subjects underwent a series
of three radiographs in a modified Mer
chant view. First, a bilateral tangential
view of the patellofemoral joints was taken
to establish a baseline. Next, the same view
was obtained with the experimental knees
taped using the McConnell medial glide
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technique. Subjects then underwent a stan
dardized exercise protocol to stress the
tape and the accompanying knee struc
tures. This was followed by a third view of
the patellofemoral joints. Radiographs
were measured using the Merchant con
gruence angle and analyzed statistically
with dependent, mean difference tests. Re
sults from this study indicate that the McConnell medial glide technique was effec
tive in significantly moving the patella
medially (p = .003), but that the tape was
ineffective in maintaining this significance
after exercise (p < .001). In 3 subjects
(15%) of this sample, the tape was ineffec
tive in moving the patella medially in any
degree. One interesting finding was that
exercise caused a statistically significant
(p = .016) lateral shift from baseline in the
control knees. This may suggest some
clinical significance for patellar taping in
preventing excessive lateral shift.
Reprinted with the permission of the
American Journal of Sports Medicine.

Martin DR, Garth WP Jr. Results of
arthroscopic debridement of glenoid
labral tears. Am J Sports Med. Jul-Aug
1995;23:447-451.
We studied the long-term results of a
prospectively selected group of 24 patients
with 12 anteroinferior and 12 posterior
glenoid labral lesions; all patients had
functional instability but none had ligamentous detachment. After arthroscopic
debridement, patients involved in throwing
sports were not allowed to return to full
athletic activity until full strength of the
external rotators was achieved and docu
mented on isokinetic evaluation. Follow up
was 36 to 72 months with an average of 48
months. Follow-up isokinetic evaluation
revealed an average + 4.4% and + 8.6%
concentric strength and -4.3% and
-0.4% eccentric strength of the operated
shoulder compared with the uninvolved
shoulder at 90° and 1807sec, respectively.
Long-term good or excellent results were
achieved in 21 patients, and 16 were func
tioning at their preinjury level of sports
activities. Sixty-two percent of baseball
pitchers were unimpaired in pitching. The
average University of California Los An
geles shoulder rating score was 31 of 35
(1 1 excellent, 10 good, and 3 poor) and the
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average Rowe-Zarins ratings scale was 85
of 100 (8 excellent, 13 good, and 3 poor).
These results justify an initial arthroscopic
debridement of anteroinferior or posterior
labral flap tears rather than capsulorrhaphy
when there is no gross instability or Banv ^ -j •:-•;.
;
kart lesion.
Reprinted with the permission of the
American Journal of Sports Medicine.

Veltri DM, Deng XH, Torzilli PA,
Warren RF, Maynard MJ. The role of
the cruciate and posterolateral liga
ments in stability of the knee. A biomechanical study. Am J Sports Med.
Jul-Aug 1995 ;23:436-443.
The role of the posterolateral and cru
ciate ligaments in restraining knee mo
tion was studied in 11 human cadaveric
knees. The posterolateral ligaments sec
tioned included the lateral collateral and
arcuate ligaments, the popliteofibular
ligament, and the popliteal tendon at
tachment to the tibia. Combined section
ing of the anterior cruciate and postero
lateral ligaments resulted in maximal
increases in primary anterior and poste
rior translations at 30° of knee flexion.
Primary varus, primary internal, and
coupled external rotation also increased
and were maximal at 30° of knee flexion.
Combined sectioning of the posterior
cruciate and posterolateral ligaments re
sulted in increased primary posterior
translation, primary varus and external
rotation, and coupled external rotation at
all angles of knee flexion. Examination
of the knee at 30° and 90° of knee
flexion can discriminate between com
bined posterior cruciate ligament and
posterolateral injury and isolated pos
terolateral injury. The standard external
rotation test performed at 30° of knee
flexion may not be routinely reliable for
detecting combined anterior cruciate and
posterolateral ligament injury. However,
measurements of primary anteriorposterior translation, primary varus rota
tion, and coupled external rotation may
be used to detect combined anterior cru
ciate and posterolateral ligament injury.
Reprinted with the permission of the
American Journal of Sports Medicine.
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Ottaviani RA, Ashton-Miller JA,
Kothari SU, Wojtys EM. Basketball
shoe height and the maximal muscular
resistance to applied ankle inversion
and eversion moments. Am J Sports
Med. Jul-Aug 1995;23:418-423.
To determine if the height of a
basketball shoe alters the maximal in
version and eversion moment that can
be actively resisted by the ankle in the
frontal plane, we tested 20 healthy,
young adult men with no recent ankle
injuries. Subjects underwent unipedal
functional ankle strength testing under
weightbearing conditions at 0°, 16°,
and 32° of ankle plantar flexion using a
specially designed testing apparatus.
Testing was performed with the subject
wearing either a low- or a threequarter-top basketball shoe. Shoe
height did not significantly affect an
individual's ability to actively resist an
eversion moment at any angle of ankle
plantar flexion. However, tests at 0° of
ankle plantar flexion demonstrated that
the three-quarter-top basketball shoe
we tested significantly increased the
maximal resistance to an inversion mo
ment by 29.4%. At 16° of ankle plantar
flexion, inversion resistance was also
significantly improved by 20.4%.
These results show that athletic shoe
height can significantly increase the
active resistance to an inversion mo
ment in moderate ankle plantar flexion.
The findings apply to a neutral foot
position in the frontal plane, an orien
tation equivalent to the early phase of a
potential ankle sprain.
Reprinted with the permission of the
American Journal of Sports Medicine.

Lofvenberg R, Karrholm J, Sundelin
G, Ahlgren O. Prolonged reaction
time in patients with chronic lateral
instability of the ankle. Am J Sports
Med. Jul-Aug 1995;23:414-417.
Impaired proprioception has been
suggested as one cause of chronic lat
eral instability of the ankle. We sub
jected 15 ankles in 13 patients with
symptoms of chronic lateral instability
to sudden angular displacement. The
reaction times in the peroneus longus

and the tibialis anterior muscles were
recorded and compared with those
from 15 control ankles. Significantly
longer ipsilateral reaction time was
recorded in the patients (65 ms) com
pared with the controls (49 ms). We
concluded that delayed proprioceptive
response to sudden angular displace
ment of the ankle may predispose an
individual to or be a cause of chronic
lateral instability of the ankle.
Reprinted with the permission of the
American Journal of Sports Medicine.

Andrews JR, Timmerman LA. Out
come of elbow surgery in professional
baseball players. Am J Sports Med.
Jul-Aug 1995;23:407-413.
We reviewed the records of 72 pro
fessional baseball players who under
went arthroscopic or open elbow sur
gery. The most common diagnoses
were posteromedial olecranon osteophyte (65%), ulnar collateral ligament
injury (25%), and ulnar neuritis (15%).
Intraarticular loose bodies were found
in 39% of the patients. Fifty-nine pa
tients (82%) were observed for a min
imum of 24 months, with an average of
42 months' follow up. Forty-seven
players (80%) returned to play for a
minimum of one season (73% at the
same or higher level of play), and 17%
of the players retired initially because
of their elbow injury. One third of the
players required two or more surgical
procedures, with 25% of these patients
requiring an ulnar collateral ligament
reconstruction after removal of a pos
teromedial olecranon osteophyte. The
patients with posteromedial olecranon
osteophytes had the highest rate of
reoperation, and patients who under
went ulnar collateral ligament recon
struction had a higher rate of return to
play. The incidence of ulnar collateral
ligament injuries was most likely un
derestimated in this group of athletes,
with initial treatment directed at the
secondary injuries instead of the pri
mary ulnar collateral ligament injury.
Reprinted with the permission of the
American Journal of Sports Medicine.

Bynum EB, Barrack RL, Alexander
AH. Open versus closed chain kinetic
exercises after anterior cruciate liga
ment reconstruction. A prospective
randomized study. Am J Sports Med.
Jul-Aug 1995;23:401-406.
We conducted a prospective, random
ized study of open and closed kinetic chain
exercises during accelerated rehabilitation
after anterior cruciate ligament reconstruc
tion to determine if closed kinetic chain
exercises are safe and if they offer any
advantages over conventional rehabilita
tion. The closed kinetic chain group used a
length of elastic tubing, the Sport Cord, to
perform weightbearing exercises and the
open kinetic chain group used conven
tional physical therapy equipment. Results
are reported with a minimum 1-year follow
up (mean, 19 months). Pre- and post
operative evaluation included the Lysholm
knee function scoring scale, Tegner activ
ity rating scale, and KT-1000 arthrometer
measurements. Overall, stability was re
stored in over 90% of the knees. Preoperative patellofemoral pain was reduced sig
nificantly; 95% of the patients had a full
range of motion. The closed kinetic chain
group had lower mean KT-1000 arthrom
eter side-to-side differences, less patel
lofemoral pain, was generally more satis
fied with the end result, and more often
thought they returned to normal daily ac
tivities and sports sooner than expected.
We concluded that closed kinetic chain
exercises are safe and effective and offer
some important advantages over open ki
netic chain exercises. As a result of this
study, we now use the closed kinetic chain
protocol exclusively after anterior cruciate
ligament reconstruction.
Reprinted with the permission of the
American Journal of Sports Medicine.

Field LD, Callaway GH, O'Brien SJ,
Altchek DW. Arthroscopic assessment
of the medial collateral ligament com
plex of the elbow. Am J Sports Med.
Jul-Aug 1995;23:396-400.
The extent that the medial collateral
ligament complex could be visualized by
arthroscopy was determined in 10 fresh
cadaveric elbows from 10 individuals.
We carefully exposed the medial collat

eral ligament complex through a musclesplitting incision before performing ar
throscopy. The anterior and posterior
bundles were identified and marked by
placing 4.0 nylon sutures deep to the
bundles to aid in arthroscopic visualiza
tion. A portion of the anterior bundle was
visible in only one elbow and in that
elbow only the most anterior 25% of the
anterior bundle was seen. Attempts to
visualize the anterior bundle through ad
ditional portals were unsuccessful. Vary
ing the flexion angle of the cadaveric
elbow from 0° to 130° also failed to
improve visualization. Conversely, the
entire posterior bundle, including hu
meral and ulnar insertion sites, could be
seen in all 10 specimens using the pos
terior portals. We also noted that direct
pressure was placed on the ulnar nerve in
all specimens when the arthroscope or
any arthroscopic instrument was ad
vanced into the posteromedial gutter in
contact with the posterior bundle be
cause of its proximity immediately adja
cent to the ulnar nerve. The inability to
reliably see the anterior bundle and the
humeral or ulnar insertion sites of this
ligament may limit the value of the
arthroscope when assessing medial col
lateral ligament injuries. Additionally,
great care should be taken when using
the arthroscope or other instruments in
the posteromedial gutter because the ul
nar nerve lies immediately adjacent to
the thin posterior bundle and capsule.
Reprinted with the permission of the
American Journal of Sports Medicine.

Mandelbaum BR, Myerson MS, Forster R. Achilles tendon ruptures. A
new method of repair, early range of
motion, and functional rehabilitation.
Am J Sports Med. Jul-Aug 1995;23:
392-395.
We prospectively treated 29 athletes
who had Achilles tendon ruptures ac
cording to a functional rehabilitation
protocol. The 25 male and 4 female
patients had a mean age of 35 years
(range, 19 to 56). The repair was per
formed with a Krackow suture of No. 2
nonabsorbable polyfilament. Patients be
gan range-of-motion exercises 72 hours
after surgery, used a posterior splint for 2
Journal of Athletic Training
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weeks, and then began ambulation in a
hinged orthosis. Six weeks after surgery,
use of the orthosis was discontinued, full
weightbearing was allowed, and progres
sive resistance exercises were initiated.
Isokinetic strength and endurance testing
were performed at 3, 6, and 12 months
after surgery. There were no reruptures.
Two patients developed superficial
wound infections that responded to debridement or local wound care. One
patient suffered a pulmonary embolism.
At 3 months' follow-up, isokinetic test
ing showed the mean functional deficits
were 36% and 35% of the opposite leg at
60° and 120°/sec, respectively. By 6
months, the mean deficits were 2.9% and
2.3% at 60° and 120°/sec, respectively.
All patients returned to preinjury activity
levels at a mean of 4 months (range, 3 to
7) after repair. By 12 months, there were
no significant differences in ankle mo
tion, isokinetic strength, or endurance as
compared with the uninvolved side.

1000 arthrometer testing (134 N). The
overall rate of anterior cruciate ligament
graft failure was 15%: six (18%) in
Group I and one (8%) in Group II. No
patient had more than 2 mm of increase
on valgus stress testing at 5° or 25° of
knee flexion. The overall ratings were as
follows: Group I, 20 knees (58%) excel
lent or good and 14 knees (42%) fair or
poor; and Group II, 11 knees (91%)
excellent or good and one knee (9%) fair.
Knee motion complications and patellofemoral symptoms were common in
the patients rated fair or poor in Group I.

Reprinted with the permission of the
American Journal of Sports Medicine.

BACKGROUND AND PURPOSE—
Within dynamical pattern theory, ankle
motion can be proposed to be a control
variable, and solid ankle-foot orthoses
(SAFOs) can be considered a constraint
to ankle movement. The purpose of this
study was to examine the effect of
SAFOs on movement patterns used to
rise from the supine position to erect
stance. SUBJECTS—Thirty-nine nondisabled young adults, ranging in age from
20 to 28 years (X = 22.7, SD = 1.87),
participated. METHODS—Subjects were
videotaped while rising from a supine
position on a floor mat. Each subject
performed 10 trials under each of four
conditions: without SAFOs, right SAFO,
left SAFO, and bilateral SAFOs. Move
ment patterns were described within
three body components (ie. upper ex
tremities, axial region, and lower ex
tremities) by determining the mode and
the incidence of each movement pattern
under each condition. The subjects'
mode movement patterns in the no
SAFO condition were compared with
mode movement patterns in the SAFO
conditions using McNemar tests. RE
SULTS—Without SAFOs, subjects rose
most commonly using a push and reach
pattern of the upper extremities, a for
ward with rotation pattern in the trunk,
and an asymmetrical squat in the lower

Noyes FR, Barber-Westin SD. The
treatment of acute combined ruptures
of the anterior cruciate and medial
ligaments of the knee. Am J Sports
Med. Jul-Aug 1995;23:380-389.
We performed a prospective study of
46 patients with ruptures of the anterior
cruciate ligament and medial ligamentous structures. All patients had anterior
cruciate ligament allograft reconstruc
tions. Group I comprised 34 patients in
whom all of the medial structures were
ruptured (parallel and oblique fibers of
the superficial medial collateral ligament
and the posteromedial capsule) and were
treated operatively. In Group II (12 pa
tients), the superficial medial ligament
fibers only were ruptured and these were
treated nonoperatively. All patients
started an immediate motion and rehabil
itation program. Forty-four patients re
turned for follow up at a mean of 5.3
years (range, 2 to 8.9) postoperatively.
The results were assessed using the Cin
cinnati Knee Rating System. At followup, 20 knees (59%) in Group I and 9
knees (73%) in Group II had less than 3
mm of increased displacement on KT78

extremities. Changes in the incidence of
movement patterns occurred in all of the
SAFO conditions when compared with
the no SAFO condition. These changes
resulted in more asymmetry when
SAFOs were worn, and asymmetry was
most notable in the axial region. CON
CLUSIONS AND DISCUSSION—From
a dynamic pattern theory perspective,
ankle motion is a control variable for the
supine-to-stand rising task.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

Reprinted with the permission of the
American Journal of Sports Medicine.

King LA, VanSant AF. The effect of
solid ankle-foot orthoses on movement
patterns used in a supine-to-stand ris
ing task. Phys Ther. Nov 1995;75:952964
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Ballantyne BT, French AK, Heimsoth
SL, Kachingwe AF, Lee JB, Soderberg
GL. Influence of examiner experience
and gender on interrater reliability of
KT-1000 arthrometer measurements.
Phys Ther. Oct 1995;75:898-906.
BACKGROUND AND PURPOSE—
Measurements of the integrity of knee
ligaments are used to diagnose injuries
as well as to document the state of
recovery. Many factors, such as gender
and experience of the examiner, are ca
pable of influencing the reliability of
such measurements. The purpose of this
study was to determine the effects on
interrater reliability of measurements ob
tained using the KT-1000 arthrometer of
experience, gender, and leg tested. SUB
JECTS—Two experienced examiners (1
male, 1 female) and two inexperienced
examiners (1 male, 1 female) tested 22
subjects with unilateral anterior cruciate
ligament (ACL) pathology. METH
ODS—The leg with an ACL injury and
the uninjured leg of each subject were
evaluated by all four examiners within
one test session using 67N, 89N, maxi
mum manual, and active anterior drawer
tests. RESULTS—Greater anterior dis
placement values were found in the legs
with ACL injury than in the uninjured
legs. Reliability estimates, as assessed by
intraclass correlation coefficients (2,k)
and measurement error (SEM), suggest
that therapist experience may be a more
important factor influencing reliability
than gender. CONCLUSIONS AND DIS
CUSSION—Given the magnitude of the
errors obtained for tests routinely con
ducted in the clinic using the KT-1000

arthrometer, we recommend that re
peated measurements should be taken by
the same examiners whenever possible.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

Karst GM, Willett GM. Onset timing of
electromyographic activity in the vastus
medialis oblique and vastus lateralis
muscles in subjects with and without
patellofemoral pain syndrome. Phys
Ther. Sep 1995;75:813-823.
BACKGROUND AND PURPOSE—
Inappropriate neural control of the quadri
ceps femoris muscle group has been impli
cated in patellofemoral pain syndrome
(PFPS). This study investigated the timing
of initial electromyographic (EMG) activ
ity of the vastus median's oblique muscle
(VMO) and the vastus lateralis muscle
(VL) in asymptomatic subjects and sub
jects with PFPS during reflex and volun
tary muscle activity. SUBJECTS—Fifteen
symptomatic subjects (SYMP group) (9
with bilateral symptoms) and 12 asymp
tomatic subjects (ASYMP group) partici
pated. Both knees were tested in the
ASYMP group and only the symptomatic
knees were tested in the SYMP group,
resulting in a total of 24 data sets from
each group. METHODS—Electromyo
graphic data were recorded from the VMO
and VL under three conditions: reflex knee
extension (RFLX) elicited by a patellar
tendon tap, and active knee extension in
non-weight-bearing (NWB) and weightbearing (WB) situations. For each condi
tion, EMG activity onset times for the
VMO and VL were determined from en
semble averages of four trials. RE
SULTS—There were no differences be
tween the SYMP and ASYMP groups with
respect to the relative timing of initial
VMO and VL activity under any of the
three conditions tested. Mean timing dif
ferences for both groups were less than .25
msec under reflex conditions and less than
4 msec for active knee extension under
both WB and NWB conditions. CONCLU
SIONS AND DISCUSSION—These find
ings contradict a previous report of differ
ences in reflex timing related to PFPS.
Differences in the relative timing of onset
of EMG activity of the VMO and VL

during voluntary knee extension were not
significant between SYMP and ASYMP
groups, and were not related to the relative
timing differences observed during reflex
testing.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

Host HH. Scapular taping in the treat
ment of anterior shoulder impingement.
Phys Ther. Sep 1995;75:803-812.
The purpose of this case report is to
describe how taping designed to promote
proximal scapular stability was used in
conjunction with other physical therapy
interventions to manage a patient with
anterior shoulder impingement. The tap
ing technique is described in detail. The
evaluation and treatment of a patient
with an 8-month history of shoulder pain
are described as an example of when this
type of taping procedure may be indi
cated. This case report demonstrates that
a patient was able to return to all of his
regular overhead sports activities with
out pain following scapular taping used
in combination with a home exercise
program. Presumably, the improved rest
ing position of the scapula corrected
faulty scapulothoracic joint movements.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

levels, L-l to the sacral base, on each
subject. The mobility was recorded on a
nine-point scale, and reproduction of
pain was noted. The physical therapists
noted any level at which mobility or pain
findings were of significance to treat. To
evaluate agreement on the identification
of spinal levels, therapists were asked to
identify one spinous process, which was
arbitrarily marked on each subject.
Kappa analyses and intraclass correla
tion coefficients (ICCs) were calculated
to evaluate agreement on the level of the
marked segment and the mobility at that
level, respectively. RESULTS—The ICC
for determination of the marked level
was R(2,l) = .69 (95% confidence inter
val = .53-.S2). The ICC for mobility
findings at the marked level was R(2, 1 )
= .25 (95% confidence interval =
0-.44). A secondary Kappa analysis to
determine agreement on treatment deci
sion making demonstrated similarly low
levels of agreement. CONCLUSIONS
AND DISCUSSION—There is poor in
terrater agreement on determination of
the segmental level of a marked spinous
process. There is poor interrater reliabil
ity of P-A accessory mobility testing in
the absence of corroborating clinical
data. Caution should be exercised when
physical therapists make clinical deci
sions related to the evaluation of motion
at a specific spinal level using P-A ac
cessory motion testing.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

Binkley J, Stratford PW, Gill C. Interrater reliability of lumbar accessory
motion mobility testing. Phys Ther.
Sep 1995;75:786-92; discussion 793795.

Lunsford BR, Perry J. The standing
heel-rise test for ankle plantar flexion:
criterion for normal. Phys Ther. Aug
1995;75:694-698.

BACKGROUND AND PURPOSE—
This study examined the interrater agree
ment, or reliability, of accessory motion
mobility testing of the lumbar spine in
patients with low back pain. SUB
JECTS—Subjects were 18 patients with
low back pain referred to the physical
therapy outpatient department of a uni
versity teaching hospital. METHODS—
Six orthopedic physical therapists evalu
ated the posterior-anterior (P-A)
accessory motion mobility at each of six

Providing the resistance has long
been a standard test of muscle strength.
Through the use of extremities acting as
levers, clinicians have been able to effec
tively apply resistance to all muscle groups
except the ankle plantar flexors. As a
result, a standing heel-rise test that uses
body weight as the resistance has been
substituted. The number of heel-rises that
represent normal plantar-flexor strength
and the ability of subjects to repeatedly use
that strength remain unresolved. Because
Journal of Athletic Training
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walking is an endurance task, the hypoth
esis tested by this study was that individu
als without known weakness would be able
to perform more than the standard recom
mended one to five standing heel-rises.
The purpose of this study was to measure
the number of standing heel-rises that in
dividuals without known weakness could
accomplish. SUBJECTS—Two hundred
three subjects were studied for their ability
to do standing heel-rises, as is done when
testing plantar-flexion strength using the
upright test. There were 122 male subjects
and 81 female subjects, ranging in age
from 20 to 59 years. METHODS—Each
subject was asked to do as many standing
heel-rises as he or she could, with careful
monitoring of body and limb alignment
and of ankle motion, with specific criteria
for stopping. RESULTS—The average
number of heel-rises was 27.9 (SD = 11.1,
minimum = 6, maximum = 70) for all
groups and both genders, with no differ
ences between male and female subjects.
The lower 99% confidence interval was
25. CONCLUSIONS AND DISCUS
SION—A recommendation is made to
change the standard of testing plantarflexion function, when using the standing
heel-rise test, to require 25 repetitions for a
grade of Normal.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

Mueller MJ, Minor SD, Schaaf JA,
Strube MJ, Sahrmann SA. Relation
ship of plantar-flexor peak torque and
dorsiflexion range of motion to kinetic
variables during walking. Phys Ther.
Aug 1995;75:684-693.
BA CKGR0 UN I ) A NO PURPOSE—
Limited ankle plantar-flexor moments
and power during walking have been
documented in several patient popula
tions and are believed to contribute to
gait deviations. The primary purpose of
this study was to determine the rela
tionship of plantar-flexor peak torque
(PFPT) and dorsiflexion range of mo
tion (ROM) to peak ankle moments and
power during walking in a group of
subjects without diabetes mellitus
(DM) and in a group of subjects with
DM and associated peripheral neurop
80

athies. SUBJECTS—Nineteen subjects,
9 with DM and associated peripheral
neuropathies (mean age = 58 years,
SD = 14, range = 35-75 years) and 10
without DM (mean age = 57 years, SD
= 11, range = 37-68 years), were
evaluated. METHODS—The following
data were collected on all subjects:
PFPT, dorsiflexion ROM, and ankle
moments and power during walking
(using a two-dimensional link-segment
model). Hierarchical multiple regres
sion was used for data analysis. RE
SULTS—Plantar-flexor peak torque
made substantial contributions to the
ankle moment (40%) and ankle plan
tar-flexor power (53%) during walk
ing. There also was a high correlation
between PFPT and dorsiflexion ROM
(r = .78) and between dorsiflexion
ROM and ankle power (r = .72). CON
CLUSIONS AND DISCUSSION—
Plantar-flexor peak torque and dorsi
flexion ROM are interrelated and
appear to be important factors that
contribute to ankle plantar-flexor mo
ments and power during walking. This
finding suggests that increasing PFPT
and dorsiflexion ROM may help de
crease gait deviations such as de
creased step length and walking speed.
When increasing PFPT is not possible,
the natural occurrence of limited dor
siflexion ROM may help to maximize
ankle moments during walking. Fur
ther research is needed to test whether
these proposed treatment strategies can
have a clinically useful effect.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

Cerny K. Vastus medialis oblique/
vastus lateralis muscle activity ratios
for selected exercises in persons with
and without patellofemoral pain syn
drome. Phys Ther. Aug 1995;75:672683.

BACKGROUND AND PURPOSE—
The purpose of this study was to deter
mine which of selected exercises with
and without the feet free to move
would enhance vastus medialis oblique
muscle (VMO) activity over that of the
vastus lateralis muscle (VL) and
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whether the use of taping would in
crease VMO activity. SUBJECTS—
Twenty-one subjects without patel
lofemoral pain (PFP) syndrome and 10
subjects with PFP syndrome, aged 19
to 43 years (X = 26, SD = 7), partic
ipated. METHODS—Subjects were
studied for the normalized, integrated
electromyographic (IEMG) activity of
their VMO, VL, and adductor magnus
muscle (subjects without PFP syn
drome) and the VMO/VL ratio using
wire electrodes. RESULTS—One exer
cise demonstrated greater activation of
the VMO over the VL when compared
with similar exercises in subjects with
out PFP syndrome. The mean
VMO/VL activity ratio for terminal
knee extension was 1.2 (SD = .5) with
the hip medially rotated and 1.0 (SD =
.4) with the hip laterally rotated. Al
though subjects reported that patellar
taping decreased pain 94% during the
step-down exercise, the VMO/VL ratio
was not changed. CONCLUSIONS
AND DISCUSSION—The results sug
gest that neither exercises purported to
selectively activate VMO activity nor
patellar taping improve the VMO/VL
ratio over similar exercises.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

De Deyne PG, Kirsch-Volders M. In
vitro effects of therapeutic ultrasound
on the nucleus of human fibroblasts.
Phys Ther. Jul 1995;75:629-634.
BACKGROUND AND PURPOSE—
The purpose of this investigation was to
examine the cytological effects of thera
peutic ultrasound on human fibroblasts.
MATERIALS AND METHODS—Using
an in vitro approach, the number of cells
recovered, the morphology of chromo
somes, and the presence of mitotic spin
dles were studied after sonication of
human fibroblasts in culture. The ultra
sound output had a frequency of 1 MHz
and was delivered in a pulse mode of 2
milliseconds on and 8 milliseconds off.
Sonication was given for 0, 30, 60, and
90 seconds. RESULTS—There was a
time-dependent decrease in number of
cells recovered, a fourfold increase in

mitotic index in the cells that survived
the treatment, and a nearly eightfold
increase of chromosomal aberrations
with loss of mitotic spindles. CONCLU
SIONS AND DISCUSSION—The dosedependent lytic effect of nonthermal ul
trasound could result in fractionation of
cells, which might facilitate phagocyto
sis during chronic inflammation. In ad
dition, we observed an increase in chro
mosomal aberrations and a loss of
mitotic spindles as a result of an ex
tremely short ultrasound treatment (30
seconds). Whether these alterations are
mutagenic or not warrants further study.
It is possible that in our in vitro experi
ments, the ultrasound received was
greater than would occur in a clinical
situation.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

Scudds RJ, Helewa A, Scudds RA. The
effects of transcutaneous electrical
nerve stimulation on skin temperature
in asymptomatic subjects. Phys Ther.
Jul 1995;75:621-628.
BACKGROUND AND PURPOSE—
Several studies have evaluated the ef
fects of transcutaneous electrical nerve
stimulation (TENS) on skin temperature.
The results of these studies, however,
remain controversial. This study exam
ined the effects of two modes of TENS,
compared with a control condition, on
skin temperature of the hand and finger.
SUBJECTS—Twenty-four asymptom
atic subjects (23 female, 1 male) with no
previous experience with TENS partici
pated. The subjects ranged in age from
19 to 28 years (means = 23.0, SD =
2.44). METHODS—All subjects partici
pated in a 4-Hz TENS session, a 100-Hz
TENS session, and a control (no TENS)
session. Electrodes were placed on the
medial and lateral aspects of the dorsal
surface of the left hand. Each session
consisted of a 60-minute stabilization
period, a 30-minute stimulation period,
and a 30-minute follow-up period. Hand

temperature was measured using infrared
thermography, and finger temperature
was measured using a skin thermistor.
RESULTS—Mean hand temperature af
ter low-frequency TENS was 1.69°C
warmer than the mean hand temperature
following the high-frequency TENS and
1.60°C warmer than after the control
condition. No differences in the finger
temperature were found among the three
conditions. CONCLUSION AND DIS
CUSSION—High-intensity, low-fre
quency TENS prevented cooling of the
hand. High- and low-frequency TENS
had no effect on finger temperature.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

Costello CT, Jeske AH. Iontophoresis:
applications in transdermal medica
tion delivery. Phys Ther. Jun 1995;75:
554-563. Review article: 103 refs.
This article presents a review of the
literature relating to iontophoresis. This
technique has been used in physical
therapy to introduce ionic medications
through the skin, primarily for a local
effect. Recently, there has been in
creased interest in using this technique
for the transdermal delivery of medica
tions, both ionic and nonionic. This arti
cle includes an overview of the history of
iontophoresis and a discussion of the
physico-chemical and biological factors
affecting iontophoretic drug transfer for
both local and systemic effects. Factors
affecting skin injury and techniques for
optimizing iontophoretic drug delivery
through the use of current modulation,
electrode construction, and skin perme
ation enhancers are also discussed. Clin
ical applications of iontophoresis in
physical therapy and the pharmacology
of selected medications are presented.
Thoughts for future potential uses of this
technique and needs for further research
are also discussed.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.

The use of ultrasound as an enhancer
for transcutaneous drug delivery:
phonophoresis. Phys Ther. Jun 1995;
75:539-553. Review article: 95 refs.
Phonophoresis is the use of ultrasound
(US) to enhance the delivery of topically
applied drugs. The purposes of this arti
cle are: 1) to review the basic principles
of transcutaneous drug delivery, 2) to
summarize the functional anatomy of the
skin pertinent to phonophoresis, 3) to
outline the physiological principles of
US as an enhancer of topically applied
drugs, 4) to review the literature on the
efficacy of phonophoresis, 5) to discuss
the relevance of US as an enhancer of
topical drugs in the practice of physical
therapy, and 6) to outline areas of needed
research. Seventy-five percent of the
studies reviewed reported positive ef
fects of US on local subcutaneous drug
diffusion, but some systemic effects
were reported. This research review in
dicates that to maximize the clinical
effectiveness of phonophoresis: 1) the
topical drug (both the drug and the car
rying agent) should transmit US; 2) the
skin should be pretreated with US, heat
ing, moistening, or shaving; 3) the pa
tient needs to be positioned to maximize
circulation during treatment; 4) a dress
ing that seals the area and prevents the
escape of moisture should be applied
after treatment; 5) an intensity of 1.5
W/cm2 should be used to capture both
the thermal and nonthermal effects of the
US; and 6) low-intensity US (0.5
W/cm2) should be used when treating
open wounds or acute injuries. Research
is needed to clarify what parameters of
US will most efficiently facilitate topical
drug diffusion, how often and for what
duration US should be used to maximize
local absorption of drugs, and which
topical drugs can most effectively be
used for phonophoresis.
Reprinted from Physical Therapy with
the permission of the American
Physical Therapy Association.
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MOST VALUABLE TRAINER FOR THE TINACTIN TOUGH CASES AWARD
The Tinactin
TOUGH CASES
Award honors
a winner and a
runner-up ATC for
L outstanding treatment of a person or group
* of people. The recipient of the training
': program does not need to be an athlete.

Tinactin

•"_

•'
*
\f
.

You can submit your own work in
treating a TOUGH CASE or submit
an entry for a fellow trainer. A
TOUGH CASE entry for example,
could be managing an individual's
long-term rehabilitation, developing an
athletic training program in a school,
demonstrating the value of athletic
training to a community or performing
an emergency procedure.

HOW TO ENTER
1. Any NATA certified
athletic trainer is eli
gible. Nominate
yourself or nomi
nate a colleague!

ENTRY FORM

Note: Please type or print.

Submitted by

2. Fill out the entry form
included here. __^

Name of nominee

3. Write a brief, descriptive essay high
lighting the TOUGH CASE. The essay
should describe how the TOUGH CASE
was treated and why it was the most
effective course of action. Also include
results'of the treatment and current
status of the TOUGH CASE.
4. Feel free to include materials that
support the TOUGH CASE.

REWARD
» The winning athletic trainer will be awarded
$ 1.000 and the runner-up will receive $500.

t

f

Winners will be announced in June at the
Opening Session of the NATA Annual
Meeting in Orlando. Winners will also
be featured in the NATA News.

Organization
Address
City
State

Zip Code

Work phone (area code first)
Fax

5. Entries will be judged by Former NATA
President Mark Smaha and a panel of
five judges. Submissions
will be judged on how the case was
handled, not on writing ability.

Was nominee an athletic trainer for this organi
zation when he/she treated this TOUGH CASE?
D Yes
D No

6. Submit your entry form and essay by
April 15, 1996.

Name of supervisor at the time

7. Send to:
Tough Cases Award
c/o Porter/Novelli
303 East Wacker Drive
Suite 1214
Chicago, IL 60601

Date(s) TOUGH CASE was treated

OFFICIAL SPONSOR

If not, which organization was he/she
affiliated with?

Supervisor's telephone number

Location and occasion during which TOUGH
CASE was treated
Please attach a brief essay to this entry form

Tinactin is a registered trademark of Schering-Plough HealthCare Products, Inc.

Total Contact Face Shield
The Total Contact Face Shield
(T.C.F.S.) is the newest trend in facial
protection. Made by MBI Sports Pro
tection Products, Palos Heights, Illi
nois the "T.C.F.S." is custom made to
comfortably fit each individual's
unique features. The clear polycarbon
ate mask uses the total contact princi
pal to maximize surface area in order
to disperse force, and relieve risk to the
injured area. A padded model is also
available for wrestling. For more infor
mation, phone: 708-361-3403, FAX:
708-361-4114.

New Closed-Chain Rider
Mettler Electronics announces the
new CC Rider™ Closed-Chain Reha
bilitation System. The new CC Rider
provides a vast range of options for
designing closed-chain programs. The
CC Rider also eliminates the need for
multiple pieces of equipment. The CC
Rider's capabilities include bilateral

strength measurement; post-surgical
rehab with low-weight bearing exer
cise; and closed-chain rehabilitation

with accommodating resistance
throughout a full range of motion. For
additional information, call 1-800-8549305.

The Ankle Rehab Pump by
OrthoDynamics
OrthoDynamics presents the Ankle
Rehab Pump. The Ankle Rehab Pump is
designed to strengthen and rehabilitate
those motions which are most commonly
affected by ankle injuries—inversion
and eversion.
The ANKLE REHAB PUMP uses
hydraulic cylinders, which provide ac
commodative resistance, like the com
mon home rowing machine. In the
early phases of rehabilitation, a person
is unable to generate much force and
therefore, will compress the cylinders
slowly. As rehab progresses, the per
son generates greater force, and com
presses the cylinders at a greater speed.
Increased speed requires increased
force, and that means increased
strength.
The device is non-weight bearing,
small and light weight (less than 3
pounds) and portable.
For more information, phone 800436-7122.

felt which cushion by compressing
when a force is applied, Ortho Gel™
cushions viscoelastically. When a force
is applied, Ortho Gel flows outward
from the point of impact, dissipating
the force laterally throughout the ma
terial. When the force is removed, the
gel's inherent memory returns it to its
original shape, ready to cushion the
next blow.
The semi-viscous nature of Ortho
Gel keeps the shearing action at the top
of the material while allowing the ma
terial against the skin to remain mo
tionless. That allows athletes with in
juries which are more painful than they
are serious to return to the action.
Ortho Gel also delivers cold therapy
while it protects. When put in the freezer,
Ortho Gel stores cold while retaining its
viscoelasticity.
Ortho Gel can be used on hip point
ers, under shoulder pads, inside shin
guards, as doughnuts under tape jobs
and just about anywhere else foam or
felt padding is used. Ortho Gel comes
in three thicknesses and can be cut to
any shape. For information, phone 800255-6621.

Cramer Introduces Sprained
Ankle Orthotic

Cramer Introduces New
Padding Material
Now there's another padding alter
native to foam and felt. Unlike foam or

Cramer Products just introduced its
Sprained Ankle Orthotic™, a ready-touse lateral heel wedge.
The Sprained Ankle Orthotic is
ready to use and provides the optimum
amount of lift needed to reduce the
likelihood an athlete will inadvertently
roll a freshly sprained ankle. It is cast
from a resilient polymer and can be
cleaned and re-used.
Cramer's Sprained Ankle Orthotic
helps reduce the pain and likelihood an
athlete will reinjure the ankle by provid
ing the lift necessary to protect against
rollover.
For more information, call 1-800-2556621.
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ARCUATE™ Strength Training
Machines Break New Ground
Through Natural Motion
Pacific Fitness Corporation has intro
duced ARCUATE™, strength training ma
chines that guide the users through a
curved, natural range of motion. The series
currently includes a seated row, chest
press, shoulder press, and incline press
machine.

conductive, adhesive hydrogel. The du
rable hydrogel maintains total skin con
tact without slip-sliding out of position.
The electrode construction allows for
uniform distribution of the current
throughout the electrode. This electrode
works for sensitive skin while leaving no
residue on the skin's surface. For more
information call: 1-800-456-1971.

Power Ball from M-F
From M-F's Perform Better Catalog,
Power Ball, available in weights 2 Ib to
40 Ib, is perfect for developing explo
sive power and ideal for rehabilitation.
Comfortable built-in handle allows
easy pickup. Throw it underhanded,
sidearm, or overhead. Serves as the
basis of a great total body develop
ment. M-F suggests different weights
for speed, endurance, strength, or tech
nique. Will not harm floor. Comes with
free instructional video. Priced by
weight, for example, 4 Ib Power Ball is
$27.95. For catalog or information,
write M-F Athletic Company, PO Box
8090, Cranston, RI 02920-0090 or call
1-800-556-7464.

Sutter Introduces Legasus
CPM™

Instead of the traditional straight line,
the patent-pending ARCUATE™ ma
chines guide the user to move in a
horizontally curved, "arc-like" direction,
mirroring the body's natural motion.
They combine the natural motions ex
perienced in free weight exercise with
the efficiency of resistance curves for
primary muscle groups and their adja
cent muscles and joints.
The ARCUATES™ are made of 11
gauge tubular steel, ball-bearing pivots,
foam-molded, body-contoured pads and
shrouded weight stacks.
For more information, call 800-PACFIT2.
PolyStim II™ Electrodes
The Polystim II™ Electrode by Med
ical Science Products, Inc is a 2" X 2"
prewired size. It can also be trimmed to
size and shape for a particular need.
The Polystim II™ reusable electrode
carries a flesh-toned surface over a thin
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Sutter Corporation has introduced the
Legasus CPM™, the home care CPM
device that provides full extension of the
knee for rehabilitation patients. Part of a
new line of lightweight homecare CPM
devices, the Legasus reduces recovery time
and helps patients achieve a rapid return to
full range of motion.
The Legasus has a rigid anterior plate
that facilitates full extension. The Legasus
helps patients from lapsing into extension
lag by extending the leg down to 0°. The
anatomical hip joint allows the unit to track
the knee's natural range of motion.

BioShield™ Safety Lead Wire

Legasus allows tailored CPM therapy
that provides up to a 30-second pause in
flexion and extension. In addition, the
optional patella mobilizer provides
proper glide each time the leg goes into
extension to help prevent patellar scar
ring. For additional information, call
800-854-2216.
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BioMedical Life Systems, Inc intro
duces the BioShield™ Safety Lead Wires.
The Patent Pending BioShield™ Safety
Lead Wire eliminates the risk of electrode
lead wires being inserted so as to make
contact with live parts of a power outlet or
separate power cord. The BioShield™
Safety Lead Wire also conforms to the
German DIN TEC 601-1 and UL 2601-1
Standards. The 48" (1.2m) leadwire has
positive (red) and (black) pin indicators.
For more information, please call (800)
726-8367.

and Rocker Bottom shoe which allow for
near normal stature and gait. The brace is
suitable for treatment of sprains, strains,
stable ankle fractures, Achilles tendon
repair and stress fractures of the lower
leg and ankle. For more information on
the MC Walker™ call DonJoy at (800)
336-6569.

Balance Board From M-F

New Donjoy "MC Walker™"
Offers Restricted Range-ofMotion Control
Smith & Nephew DonJoy has intro
duced the MC Walker™, a low-cost,
range-of-motion control walker with
fixed settings to offer support for lower
leg and ankle injuries while protecting
against overextension.
To help promote patient mobilization
without the use of a cast or crutches, the
MC Walker™ features adjustable cinch
screws designed to eliminate any possi
ble micro movement of the stabilizing
upright during normal use. This enables
the patient to comply with a physician's
prescribed movement allowances. Cinch
screw settings can be adjusted by hand
with a dial and uprights that will hold a
fixed 90° angle when both pins are set at
0°. The range-of-motion control also has
settings between 45° plantar-flexion and
30° dorsi-flexion. Sturdy, rigid, mallea
ble uprights may be custom-formed to
individual patient requirements.
"Because it's comfortable and easy to
apply and adjust, patients are more Likely
to wear the MC Walker™ and get the
support they need to heal properly," said
Chuck Bastyr, vice president of marketing
and business development. "In addition,
the MC Walker™ is a cost-effective solu
tion for protected range-of-motion con
trol."
Built with lightweight materials and a
breathable liner, the MC Walker's lowprofile design includes a Non-Skid Sole

For under $50.00 in the new M-F Per
form Better Catalog, you will find this
Balance Board package with five inter
changeable fulcrums that allow you to
change (increase or decrease) the difficulty
on a plane or angle up to 360°. Ideal for
balance, stability and agility training and
therapy. To order or for a 1995 Perform
Better Catalog, call Toll-Free 1-800-5567464 or fax your request, Toll-Free 1-800682-6950.

the Uniplane Rocker the first step in
movement retraining.
The video programs "Muscle Length
Assessment" and "Sensory Motor Stim
ulation" demonstrate Janda's initial mus
cle assessment techniques and later use
of the balance devices.
The products and the videos are avail
able exclusively from OPTP. For more
information call OPTP at 1-800-3677393.

Cobra Speed Master
From M-F's Kytec collection, as
featured in their '95 Perform Better
Catalog, the Cobra Speed Master™,
ideal to practice "blasting off the
mark." Also great to develop first step
quickness. Two 8' super stretch cords
attach to a 5" padded waist belt with
the snap hook connected to a sturdy
object. Used in athletic training and
valuable as a therapy aid. Under
$50.00 in the M-F Perform Better Cat
alog. For information or for a catalog,
call Toil-Free 1-800-556-7464 or fax
Toil-Free 1-800-682-6950.

OPTP Introduces Janda's
Program
OPTP introduces Vladimir Janda's pro
gram of therapy for muscle imbalances,
inhibition, and or tightness: Specially de
signed progressive wooden "balance" tools
are used for chronic pain treatment. In this
program, patients progress from easiest to
most difficult levels of treatment, by using
successive balance and proprioception
challenges, thereby improving stabilization
of the pelvis and overall body posture.
The Wooden Uniplane Rocker pro
vides sensory motor challenges in two
planes. Movement is restricted, making
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Small Cuff Weight Cart
Introducing the Model #783 Small
Cuff Weight Cart from Bailey Manufac
turing Company. The wood frame sits
upon four 4" swivel casters, which pro
vides stability and ease of movement.
Each cart comes with 30 pegs that will
not pull away from the frame when
weight is placed upon them.
The weight capacity for Model #783 is
200 Ibs.
For more information, call 1-800-3218372.

Power Fitness Chute™
What's different about this Power Fit
ness Chute™? M-F Athletic points out it
is the only chute that offers easily adjust
able resistance. You can run forward or
backward, and it is great for contrast
running. The runner can begin a run with
resistance then release the chute and feel
a sudden burst of speed resulting in an
increase of stride frequency. This new
generation of Power Fitness Chute flies
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higher and steadier. In small, medium,
large and extra-large sizes, and priced
from only $70. Call Toil-Free 1-800556-7464 for chute information or a
1 995 M-F Perform Better Catalog, or fax
Toll-Free 1-800-682-6950.
MedGraphics Cardio System
Monitors Russian Astronauts
The Russian spacecraft, Spektr,
launched from Baikonur, Russia, on May
19 delivered a cardiopulmonary exercise
system to Mir, the Russian space station,
on May 26. The cardiopulmonary diagnos
tic system, manufactured by Medical
Graphics Corporation of St. Paul, Minne
sota, will be used by an astronaut and two
cosmonauts in life science experiments
and research during their stay on Mir.
The cardiopulmonary diagnostic sys
tem is a modified version of the commer
cially available CPX/D gas analyzer
which monitors cardiopulmonary fitness.
The space team is using the system daily
to measure their heart rates, resting met
abolic rates, and cardiac output noninvasively. The results are compared to an
earth baseline, and the information can
be used to adjust diet and exercise rou
tines to maintain fitness. Astronauts tend
to lose muscle tone and bone mass due to
the microgravity environment.
The MedGraphics CPX/D was rede
signed to be compact enough to fit in tight
space station quarters and easy to operate
by astronauts who experience the disori
enting effects of space environment.
CPX/D uses Medical Graphics corpora
tion's BreezeEX™ software that operates in
a Russian language, Windows-like envi
ronment that is icon and menu driven.
NASA will use another modified
CPX/D system on the U.S. space shuttle,
Atlantis, scheduled to dock with Mir in
June. The CPX/D systems used in the
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Russian and the U.S. missions have passed
space flight certification by the Russian State
Commission and NASA, respectively.
New Lo-Temp Parabath®
Paraffin Heat Therapy Unit
Receives Commendation From
the Arthritis Foundation
The Hygenic Corporation has an
nounced its new Lo-Temp Parabath®
Paraffin Heat Therapy Unit.
The new Lo-Temp Parabath® model
was developed specifically to meet the
needs of those people who would benefit
from the warm, soothing heat treatment
provided by the unit but could not toler
ate the warmer operating temperatures
associated with the Original Parabath®
unit. In addition to people with arthritis,
the Lo-Temp Parabath® unit is recom
mended by clinicians for use with burn
patients, as well as many pediatric and
geriatric patients.

A portable, lightweight unit, the easyto-use Lo-Temp Parabath® Paraffin Heat
Therapy Unit is ideal for both clinic and
home use. The unit features a durable
stainless steel tank inside an insulated
outer housing. After plugging in the unit
and placing two 3-lb. blocks of paraffin
into the bath, the unit will melt the
paraffin and reach proper operating tem
perature in approximately five hours.
Paraffin refills and accessories such as
mobile stands, mitts and boots are avail
able for use with the Lo-Temp Parabath®
system. For more information, phone
(800) 321-2135.

NATA Promotional Materials Available
The National Athletic Trainers' Association (NATA) offers a variety of information designed to promote and advance the ath
letic training profession. To place an order for brochures or videos, simply fill out the request form and mail or fax it to the
NATA national office at (214) 637-2206.
Sorry, but because of the tremendous volume of telephone calls, we cannot adequately service telephone orders.

VIDEOS

BROCHURES
As a membership benefit, the NATA will send you a total of 25 brochures at no cost.
Brochures must be ordered in increments of 5. You may order any combination that totals
25—for example, 10 of one brochure and 5 each of the other three.
After the first 25, additional brochures cost $5.00 per 25.
Athletic Training Career Information

Six-page brochure introducing the athletic training profession. It explains in detail what athletic
trainers do, educational requirements for athletic training, and basic qualifications for certification.
Geared toward high school students and their parents, but is also an excellent promotional piece.

Athletic Trainers:
Treating Athletes Better

11 minutes in length and available in
VHS format only. In-depth explanation
of the role an athletic trainer plays in the
health care system. Covers die domains
of athletic training and explains the edu
cational requirements needed to become
anATC. Cost: $10

The Dennis Byrd Address

The Certified Athletic Trainer

Describes the athletic training profession and why athletic trainers are such an important asset to
an athletic program. It also provides general information about the National Athletic Trainers'
Association. This 10-page, four-color brochure is targeted to parents, school administrators and the
media.

Minimizing the Risk of Injury in High School Athletics

General guidelines for reducing the risk of injury in high school sports. Specifically targets seven
sports and provides tips for preventing injuries in those particular activities. Written for coaches, ath
letic directors, administrators, parents and students.

The NATA Job Referral Services

Describes how to use the NATA Job Hotline, Bulletin Board and Job Referral List. Also shows
employers how to get an opening listed.

Dennis Byrd's inspirational address
captivated an audience of almost 4,000
individuals at the 45th Annual Meeting
& Clinical Symposia in Dallas, Texas.
Byrd spoke of his near-fatal injury and
the importance of the athletic trainers in
his recovery. The highlight of the pre
sentation came when Byrd introduced
and personally thanked the athletic train
ers who played a key role during the crit
ical period immediately following his
injury. This live recording of Byrd's
presentation is available in VHS format
only. Cost: $10

Request Form
Name: _____
Mailing Address:
City: ______
NATA Member Number:
Employer: ______

Brochures

Zip:

State:

Cost

Number Requested

$.
$_
$_
$_

Athletic Training Career Information ............
The Certified Athletic Trainer .................
Minimizing the Risk of Injury in High School Athletics
The NATA Job Referral Services ...............

Total Cost of Brochures (25 or less free): $_
Videos
Athletic Trainers: Treating Athletes Better
The Dennis Byrd Address ............

Number Requested

Cost

Total Cost of Videos: $
TOTAL AMOUNT ENCLOSED: $
Make Checks Payable to NATA • Allow 4-6 Weeks for Delivery
Please return this form to: NATA Brochure Request Department, 2952 Stemmons Freeway, Dallas, TX 75247

MILD BRAIN INJURY IN SPORTS

HOME STUDY PROGRAM

"Mild Brain Injury in Sports—A Home Study Program Brought to You by
Smith & Nephew DonJoy and Benefiting the NATA Research & Education
Foundation" is now available. The program contains a 1.5 CEU quiz approved
by the NATA Board of Certification.
The booklet with CEU quiz is available FREE of charge to attendees of the
District Lecture Series! Attendees of the lecture can obtain the booklet at NATA
district meetings.

Members who cannot attend the district lecture may purchase the home
study booklet for ONLY $50.
Only CEU quizzes from original booklets witt be accepted NO COPIES.
NOTE: The next CEU reporting period ends December 31,1996. ATCs may
earn 60% of their CEU credit by home study.

Please send me
copies of the
"Mild Brain Injury In Sports—A Home
Study Program Brought to You by
Smith & Nephew DonJoy and Benefiting
the NATA Research & Education
Foundation" at $50 each.

Brought to you by Smith & Nephew
DonJoy and benefiting the NATA
Research & Education Foundation.

$

TOTAL

Name
Address
Zip

State

City__
NATA Member Number
PAYMENT

Visa
Card Number

MasterCard

Check Enclosed
Expiration Date

Signature __

Please allow 2-4 weeks for delivery.
Send to:
NATA-REF Home Study
2952 Stemmons Freeway
Dallas, TX 75247
1-800-879-6282, ext. 333 • Fax (214) 637-2206

urrent Literature
Clint Thompson, MS, ATC
ANKLE
Valentine BC 2nd, Buoye SF, Naples JJ. Talar
fracture/dislocation in the adolescent patient. J
Foot Ankle Surg. July-Aug 1995;34:379-383.
Review article: 11 refs.
Munk B, Holm-Christensen K, Lind T. Longterm outcome after ruptured lateral ankle liga
ments. A prospective study of three different
treatments in 79 patients with 11 -year follow-up.
Acta Orthop Scand. Oct 1995;66:452-454.
Sitler MR, Horodyski M. Effectiveness of pro
phylactic ankle stabilisers for prevention of an
kle injuries. Sports Med. Jul 1995;20:53-57.
Review article: 24 refs.
Corbett M, Levy A, Abramowitz AJ, Whitelaw
GP. A computer tomographic classification sys
tem for the displaced intraarticular fracture of
the os calcis. Orthopedics. 1995; 18:705-710.
Stromsoe K, Hoqevold HE, Skjeldal S, Alho A.
The repair of a ruptured deltoid ligament is not
necessary in ankle fractures. J Bone Joint Surg
[Br]. 1995;77B:920-921.
Hartford JM, Gorczyca JT, McNamara JL,
Mayor MB. Tibiotalar contact area. Contribution
of posterior malleolus and deltoid ligament. Clin
Orthop. Nov 1995;182-187.
Mesgarzadeh M, Schneck CD, Tehranzadeh J,
Chandnani VP, Bonakdarpour A. Magnetic res
onance imaging of ankle ligaments. Emphasis on
anatomy and injuries to lateral collateral liga
ments. Magn Re son Imaging Clin N Am. Feb
1994;2:39-58. Review article: 48 refs.
Anis AH, Stiell IG, Stewart DG, Laupacis A.
Cost-effectiveness analysis of the Ottawa Ankle
Rules. Ann Emerg Med. Oct 1995;26:422-428.
Stiell I, Wells G, Laupacis A, et al. Multicentre
trial to introduce the Ottawa ankle rules for use
of radiography in acute ankle injuries. Multicen
tre Ankle Rule Study Group. BMJ. Sep 2,
1995;311:594-597.
Lucchesi GM, Jackson RE, Peacock WF,
Cerasani C, Swor RA. Sensitivity of the Ottawa
rules. Ann Emerg Med. Jul 1995;26:l-5.
Stanish WD. Lower leg, foot, and ankle injuries
in young athletes. Clin Sports Med. Jul 2, 1995;
14:651-668. Review article: 71 refs.
McCaskie AW, Gale DW, Finlay D, Alien MJ.
Chronic ankle instability: the value of talar tilt
under general anaesthesia. Br J Sports Med. Jun
1995;29:103-104.
Regis D, Montanari M, Magnan B, Spagnol S,
Bragantini A. Dynamic orthopaedic brace in the
treatment of ankle sprains. Foot Ankle Int. Jul
1995;16:422-426.

Nigg BM, Nigg CR, Reinschmidt C. Reliability
and validity of active, passive and dynamic
range of motion tests. Sportverletz Sportschaden. Jun 1995;9:51-57.
Tomaro JE, Butterfield SL. Biomechanical treat
ment of traumatic foot and ankle injuries with
the use of foot orthotics. J Orthop Sports Phys
Ther. Jun 1995;21:373-380. Review article: 32
refs.
Veltri DM, Pagnani MJ, O'Brien SJ, Warren RF,
Ryan MD, Barnes RP. Symptomatic ossification
of the tibiofibular syndesmosis in professional
football players: a sequela of the syndesmotic
ankle sprain. Foot Ankle Int. May 1995; 16:285290.
Anderson DL, Sanderson DJ, Hennig EM. The
role of external nonrigid ankle bracing in limit
ing ankle inversion. Clin J Sport Med. 1995;5:
18-24.
Sandmeier RH, Renstrom PA. Ankle arthroscopy. Scand J Med Sci Sports. Apr 1995;5:6470. Review article: 51 refs.
Marder RA. Current methods for the evaluation
of ankle ligament injuries. Instr Course Lect.
1995;44:349-357. Review article: 58 refs.
Bernstein RM. Spontaneous rupture of the tibialis anterior tendon. Am J Orthop. Apr 1995;24:
354-356.
Fitzgerald J, Michael E. Protocol for lower
extremity trauma. J Foot Ankle Surg. Jan-Feb
1995;34:2-11.
Christodoulou G, Korovessis P, Giarmenitis S,
Dimopoulos P, Sdougos G. The use of sonography for evaluation of the integrity and healing
process of the tibiofibular interosseous mem
brane in ankle fractures. J Orthop Trauma. Apr
1995;9:98-106.
Jerosch J, Hoffstetter I, Bork H, Bischof M. The
influence of orthoses on the proprioception of
the ankle joint. Knee Surg Sports Traumatol
Arthrosc. 1995;3:39-46.
Lentell G, Bass B, Lopez D, McGuire L, Sarrels
M, Snyder P. The contributions of proprioceptive deficits, muscle function, and anatomic
laxity to functional instability of the ankle. J
Orthop Sports Phys Ther. Apr 1995;21:206215.
Brosky T, Nyland J, Nitz A, Caborn DN. The
ankle ligaments: consideration of syndesmotic
injury and implications for rehabilitation. J Or
thop Sports Phys Ther. Apr 1995;21:197-205.
Review article: 69 refs.
Tropp H, Norlin R. Ankle performance after
ankle fracture: a randomized study of early
mobilization. Foot Ankle Int. Feb 1995;16:7983.

Dreiser RL, Roche R, De Sahb R, Thomas F,
Leutenegger E. Flurbiprofen local action transcutaneous (LAT): clinical evaluation in the treat
ment of acute ankle sprains. Eur J Rheumatol
Inflamm. 1994;14:9-13.

Roberts CS, DeMaio M, Larkin JJ, Paine R.
Eversion ankle sprains. Orthopedics. Mar 1995;
18:299-304. Review article: 31 refs.

Ogilvie-Harris DJ, Gilbart M. Treatment modal
ities for soft tissue injuries of the ankle: a critical
review. Clin J Sport Med. Jul 1995;5:175-186.

van Holsbeeck M, Powell A. Ankle and foot.
Clin Diagn Ultrasound. 1995;30:221-37. Re
view article: 14 refs.

Macpherson K, Sitler M, Kimura 1, Horodyski
M. Effects of a semirigid and soft shell prophy
lactic ankle stabilizer on selected performance
tests among high school football players. J
Orthop Sports Phvs Ther. Mar 1995:21:147152.
Verhagen RA, de Keizer G, van Dijk CN.
Long-term follow-up of inversion trauma of the
ankle. Arch Orthop Trauma Surg. 1995;! 14:9296.
Joshi A. Acute ankle and foot injury—
guidelines for radiography. West J Med. Feb
1995;162:152.
Clark TW, Janzen DL, Ho K, Grunfeld A,
Connell DG. Detection of radiographically oc
cult ankle fractures following acute trauma:
positive predictive value of an ankle effusion.
AJR Am J Roentgenol. May 1995;164:1 1851189.
Zecher SB, Leach RE. Lower leg and foot
injuries in tennis and other racquet sports. Clin
Sports Med. Jan 1995;14:223-239. Review arti
cle: 24 refs.
Chesworth BM, Vandervoort A A. Comparison
of passive stiffness variables and range of mo
tion in uninvolved and involved ankle joints of
patients following ankle fractures. Phys Ther.
Apr 1995:75:253-261.
Campbell DG, Menz A, Isaacs J. Dynamic ankle
ultrasonography. A new imaging technique for
acute ankle ligament injuries. Am J Sports Med.
Nov-Dec 1994;22:855-858.
Bennell KL, Goldie PA. The differential effects
of external ankle support on postural control. J
Orthop Sports Phys Ther. Dec 1994;20:287295.
Liu SH, Jacobson KE. A new operation for
chronic lateral ankle instability. J Bone Joint
Surg [Br]. Jan 1995;77B:55-59.
Bullock-Saxton JE, Janda V, Bullock MI. The
influence of ankle sprain injury on muscle acti
vation during hip extension. Int J Sports Med.
Aug 1994;15:330-334.
Marcus RE, Pfister ME. The enigmatic diagnosis
of posterior tibialis tendon rupture. Iowa Orthop
J. 1993:13:171-177.
Christensen JC, Driscoll HL, Tencer AF. 1994
William J. Stickel Gold Award. Contact charac
teristics of the ankle joint. Part 2. The effects of
talar dome cartilage defects. J Am Podiatr Med
Assoc. Nov 1994;84:537-547.
Liu SH, Jason WJ. Lateral ankle sprains and
instability problems. Clin Sports Med. Oct 1994;
13:793-809.
Seto JL, Brewster CE. Treatment approaches
following foot and ankle injury. Clin Sports
Med. Oct 1994; 13:695-718. Review article: 38
refs.
Campbell J, Dunn T. Evaluation of topical ibuprofen cream in the treatment of acute ankle
sprains. J Accid Emerg Med. Sep 1994; 11:178182.

Journal of Athletic Training

89

Squillace SP, Slawson DC. Guidelines for man
aging ankle injuries: the Ottawa ankle rules. J
Fam Pract. Dec 1994;39:593-594.
D'Souza D. Track and field athletics injuries—a
one-year survey. Br J Sports Med. Sep 1994;28:
197-202.
Ogilvie-Harris DJ, Reed SC. Disruption of the
ankle syndesmosis: diagnosis and treatment by
arthroscopic surgery. Arthroscopy. Oct 1994; 10:
561-568.
Steinbronn DJ, Bennett GL, Kay DB. The use of
magnetic resonance imaging in the diagnosis of
stress fractures of the foot and ankle: four case
reports. Foot Ankle Int. Feb 1994;15:80-83.
Holmer P, Sondergaard L, Konradsen L, Nielsen
PT, Jorgensen LN. Epidemiology of sprains in
the lateral ankle and foot. Foot Ankle Int. Feb
1994; 15:72-74.
ENVIRONMENTAL CONDITIONS
Thein LA. Environmental conditions affecting
the athlete. J Orthop Sports Phys Ther. Mar
1995;21:158-171. Review article: 44 refs.
Lloyd EL. ABC of sports medicine. Temperature
and performance. I: Cold. BMJ. Aug 20-27
1994;309:531-534. Review article: 0 refs.
Tom PA, Garmel GM, Auerbach PS. Environ
ment-dependent sports emergencies. Med Clin
North Am. Mar 1994;78:305-325. Review arti
cle: 72 refs.
Shephard RJ. Metabolic adaptations to exercise
in the cold. An update. Sports Med. Oct 1993;
16:266-289. Review article: 256 refs.

90

IONTOPHORESIS
Kamath SS, Gangarosa LP Sr. Electrophoretic
evaluation of the mobility of drugs suitable for
iontophoresis. Methods Find Exp Clin Pharmacol. May 1995; 17:227-232.
Singh P, Anliker M, Maibach HI. Facilitated
drug delivery during transdermal iontophoresis.
Curr Probl Dermatol. 1995;22:184-188.
Singh J, Singh S. Transdermal iontophoresis:
effect of penetration enhancer and iontophoresis
on drug transport and surface characteristics of
human epidermis. Curr Probl Dermatol. 1995;
22:179-183.
Kellogg DL Jr, Pergola PE, Piest KL, et al.
Cutaneous active vasodilation in humans is me
diated by cholinergic nerve cotransmission. Circ
Res. Dec 1995;77:1222-1228.
De Koninck Y, Salter MW, Henry JL. Substance
P released endogenously by high-intensity sen
sory stimulation potentiates purinergic inhibition
of nociceptive dorsal horn neurons induced by
peripheral vibration. Neurosci Lett. Jul 18, 1994;
176:128-132.

Watson CJ, Schenkman M. Physical therapy
management of isolated serratus anterior muscle
paralysis. Phys Ther. Mar 1995;75:194-202.
Porcellini G, Campi F, Brunetti E. Tears of the
rotator cuff associated with neurologic disorders:
a description of two cases. Chir Organi Mov.
Jul-Sep 1994;79:321-323.
Duthel R, Tudor C, Motuo-Fotso MJ, Brunon J.
Cervical root compression by a loop of the
vertebral artery: case report. Neurosurgery. Jul
1994;35:140-142.
Sprung C, Fabian A. Pitfalls in computed tomog
raphy of the cervical and lumbar spine. Neurosurg Rev. 1994;17:19-28.
Veiersted KB, Westgaard RH, Andersen P. Electromyographic evaluation of muscular work pat
tern as a predictor of trapezius myalgia. Scand J
Work Environ Health. Aug 1993;19:284-290.
Veiersted KB, Westgaard RH. Development of
trapezius myalgia among female workers per
forming light manual work. Scand J Work Envi
ron Health. Aug 1993; 19:277-283.

Yu D, Gordon FJ. A simple method to improve
the reliability of iontophoretic administration of
tracer substances. J Neurosci Methods. Jun
1994;52:161-164.

Slav A, Ovadia L, Sternberg A, Kaadan M,
Weksler N. Cervical epidural steroid injection
for cervicobrachialgia. Acta Anaesthesiol Scand.
Aug 1993;37:562-566.

NECK

Levoska S, Keinanen-Kiukaanniemi S. Active or
passive physiotherapy for occupational cervicobrachial disorders? A comparison of two treat
ment methods with a 1-year follow-up. Arch
Phys Med Rehabil. Apr 1993;74:425-430.

Collins JD, Shaver ML, Disher AC, Miller TQ.
Compromising abnormalities of the brachial
plexus as displayed by magnetic resonance im
aging. ClinAnat. 1995;8:1-16.

Volume 31 • Number 1 • March 1996

Organize & Protect Your Copies of the
Journal of Athletic Training
Now there's an easy way to organize and keep
your copies of the Journal of Athletic Training
available for future reference.
Designed exclusively for the Journal by Jesse
Jones Industries, these custom-made cases provide
the luxury look that makes them an attractive
addition to your bookshelf, desk or any location in
your home or office. Each case is made of a
heavy reinforced board, covered with a black,
durable, leather-like material with the title hotstamped in gold on the spine. The high quality of
the cases makes them durable and long-lasting,
and helps protect your valuable copies from
damage.
The cases are designed to hold two complete
volumes (or eight issues) of the Journal and all
cases are V-notched for easy access, which
provides the perfect solution for organizing and
storing your magazines.

Journal of Athletic Training
Jesse Jones Industries
Dept. 95AT
499 East Erie Ave.
Philadelphia, PA 19134

Name
Address
Please print/No P.O. Boxes

City.
State/Zip.

Enclosed is
for
Cases.
Add $1.50 per case for postage &
handling. Outside Continental US
(including AK and HI) $3.50 per case.
US funds only.
PA residents add 7% sales tax.
SATISFACTION GUARANTEED

Charge orders (Minimum $15):
__American Express
__VISA
Master Card
Diners Club
Card Number
Expiration Date
Signature____
Call toll free, 7 days, 24 hours (800) 825-6690.
Allow 4-6 weeks for delivery.

1996 Request for Proposals
NEW - Education Grants!
The NATA Research & Education Foundation is pleased to
announce that $100,000 is available in 1996 for Research and
Education Grants. The deadlines for grant applications are March
1 and September 1 of each year. Priority consideration will be
given to proposals which include an NATA-certified athletic
trainer as an integral member of the research or project team.
RESEARCH GRANTS - $75,000 AVAILABLE

$50,000 is available to fund proposals which address impor
tant issues in four categories: basic science, clinical studies,
sports injury epidemiology, and observational studies.
$25,000 is available to fund studies which investigate the validity
and efficacy of therapeutic techniques, modalities, clinical proce
dures, and equipment used by allied health care practitioners.
EDUCATION GRANTS - $25,000 AVAILABLE

Education Research Grants include studies investigat
ing teaching methods and evaluation and learning tools used

92

Volume 31 • Number 1 • March 1996

in the area of athletic training education. Areas of particular
interest to the Foundation are computer and competencybased learning and methods used to evaluate clinical learn
ing skills. These grants range from $1,000 to $15,000.
Education Program Grants include seed money for
seminars, lectures, or any other educational program focus
ing on health care of the physically active or athletic
training education. Program topics of particular interest to
the Foundation are closed-head injury, management of
spinal conditions, on-the-field injury management proce
dures, and dysfunctional eating patterns. These grants range
from $1,000 to $5,000.
To receive a copy of the Educational Grant Application or
the Research Grant Application, please write to NATA
Research & Education Foundation, 2952 Stemmons
Freeway, Dallas, TX 75247, e-mail the request to
BrianaE@aol.com, or call 800-TRY-NATA ext 142.

(Revised April 1995)
The Journal of Athletic Training welcomes the submission of
manuscripts that are of interest to persons engaged in or
concerned with the progress of the athletic training profession
(athletic injury prevention, evaluation, management, and reha
bilitation; administration of athletic training facilities and
programs; and athletic health care counseling and education).
Manuscripts should conform to the following:

SUBMISSION POLICIES
1.

Submit one original and three copies of the entire
manuscript (including photographs, artwork, and tables)
to the editor.
2. All manuscripts must be accompanied by a letter signed
by each author, and must contain the statements below.
By signing the letter, the author(s) agrees to comply with
all statements. Manuscripts that are not accompanied by
such a letter will not be reviewed. "This manuscript
contains original unpublished material that has been
submitted solely to the Journal of Athletic Training, is
not under simultaneous review by any other publication,
and will not be submitted elsewhere until a decision has
been made concerning its suitability for publication by
the Journal of Athletic Training. In consideration of the
NATA's taking action in reviewing and editing my (our)
submission, the author(s) undersigned hereby transfers,
assigns, or otherwise conveys all copyright ownership to
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5. Manuscripts are edited to improve the effectiveness of
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maximum is recommended). The name of the disability
treated should be included in the title if it is the relevant
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number, and fax number of the author to whom corre
spondence is to be directed.
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author's name(s)) on the top, skip two lines, and begin
the abstract. It should be a single paragraph and suc
cinctly summarize the major intent of the manuscript, the
major points of the body, and the author's summary
and/or conclusions. It is unacceptable to state in the
abstract words to the effect that "the significance of the
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15. Begin the text of the manuscript with an introductory
paragraph or two in which the purpose or hypothesis of
the article is clearly developed and stated. Tell why the
study needed to be done or the article written and
culminate with a statement of the problem (or contro
versy). Highlights of the most prominent works of others
as related to your subject are often appropriate for the
introduction, but a detailed review of the literature should
be reserved for the discussion section. In the one to two
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for table formatting.
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CEU
The NATA Board of Certification accepts
this continuing education offering for .5
hours of prescribed CEU credit in the
program of the National Athletic Trainers'
Association, Inc, provided that the test is
used and completed as designed.
Please note the new procedure for
participating in this program. Read the
material in this issue carefully, photo
copy this page, and record your test
answers on this page. It is no longer
necessary to photocopy the test. Fill in

Quiz
NOTE: New cost for CEU quiz. The Board of Directors voted
in December 1995 to increase the cost of the CEU quiz to $20.00

your name, address and other informa
tion and mail with $20 for processing to
the address below. FOR CREDIT, the
form must be postmarked by May 15,
1996.
A passing score is 70% and those who
pass are entitled to .5 CEU credit. Letters
will be sent to all persons who partici
pate, and will serve as proof of CEUs for
those who pass. It is the individual's
responsibility to report his/her CEUs to
the NATA Board of Certification at the

Qj

Please check here if this is your first CEU Quiz or if
your address has changed since your last quiz.

Qj
Q

NATA Membership Number or
NATABOC Certification Number
(please check one)____________________

Social Security Number.
Name__________
Mailing Address,

Zip

State

City_

end of the year or when asked. Partici
pation is confidential.

Answers to December '95 CEU Quiz
Volume 30, Number 4
1. e
2. c
3 d

Q College

Q Junior College

Q University

Q Sports Medicine Center

Q| Other (please specify) ________________
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a

b

c

d

e

a

b

c

d
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7.e
8. d
9. e

10. d 13. a
11. a 14. b
12. e 15. a

INSTRUCTIONS
1. Carefully read the articles in this issue.
2. Photocopy this page.
3. Record your answers below by darkening the appropriate
letter of your answer.
4. Mail with $20 fee (check or money order only payable to
Indiana State University) postmarked by May 15, 1996
to:
JAT— CEU Quiz
Athletic Training Department
Indiana State University
Terre Haute, IN 47809

Please indicate below the setting in which you work:
Q High School

4. d
5. c
6. c

MARK ANSWERS ON
PREVIOUS PAGE.
1. The Athletic Training Action programs
use which type of instruction to help
students prepare for the NATA certifi
cation exam?
a. Application
b. Simulation
c. Video
d. Oral/practical
e. None of the above
2. Patellar tendinitis is a common over
use injury affecting many volleyball
and baseball players.
a. True
b. False
3. Occlusive dressings:
a. have a lower infection rate.
b. are viral barriers.
c. are associated with faster wound
healing and less pain than gauze
dressings.
d. All of the above.
e. b and c only.
4. A study of spearing in high school
football before and after the 1976 rule
change banning spearing revealed
.that:
a. the 1976 rule change had a favor
able impact on the incidence of
spearing,
b. running back and ball carrier
spearing did not change,
c. concurrent tackier spearing in
creased after the rule change,
d. independent tackier and defen
sive linemen spearing increased,
e. both a and c.
5. Hydrogen peroxide has drawbacks
when used to cleanse and disinfect a
wound:
a. only when it is used under pres
sure with a syringe.
b. due to its toxicity to human keratinocytes.
c. because it interacts with the en
zyme catalase.
d. All of the above,
e. b and c only.

6. Athletic trainers can educate athletes
about breast and testicular cancer by:
a. beginning an educational program
with the preseason physical exam.
b. holding both team and individual
educational sessions
c. exhibiting pamphlets and/or post
ers in the athletic training centers
and locker rooms.
d. obtaining free educational mate
rials from the American Cancer
Societies or National Cancer In
stitute and disseminating the in
formation.
e. All of the above.
7. For entry-level athletic trainers with a
bachelor's degree in 1994,
a. the highest salaries were in hos
pital/clinics.
b. the highest salaries were in high
schools.
c. the highest salaries were in col
leges/universities.
d. the lowest salaries were in hospi
tals/clinics.
e. None of the above.
8. Which of the following areas did
surveyed athletic trainers counsel in
the most?
a. Sexual issues
b. Injury rehabilitation
c. Racial issues
d. Suicide
e. Alcohol problems
9. A survey of proper wound care man
agement showed that:
a. most athletic trainers primarily
used the wet-to-dry method to
debride a wound,
b. most athletic trainers primarily
used irrigation to debride a
wound,
c. most athletic trainers primarily
used soaks to debride a wound,
d. most athletic trainers used a com
bination of a, b, and c to debride
a wound,
e. most athletic trainers used povidone-iodine to debride a wound.

10. In the case of the football player
with a femoral stress fracture, the
initial signs and symptoms of the leg
injury indicated which of the follow
ing?
a. Hip flexor strain
b. Femoral fracture
c. Quad contusion
d. Rectus femoris strain
e. None of the above
11. Back problems are most often
caused by:
a. Trauma
b. Mechanical problems
c. Congenital defects
d. All of the above
e. Two of the above
12. Which of the following cannot be
done while performing a search on a
computer database?
a. Limiting publication years
b. Truncation
c. Searching multiple key terms
d. Eliminating studies performed on
animal populations
e. None of the above
13. Cooling the knee joint for 20 min
utes has an adverse effect on knee
proprioception.
a. True
b. False
14. Before treating an athlete for sural
nerve entrapment, the athletic trainer
must first rule out:
a. Disk herniation
b. Peripheral venous thrombosis
c. Diabetic-related neuropathy
d. Only a and b
e. All of the above
15. Treatment for bilateral navicular
stress fractures includes:
a. Gradual weight bearing
b. Manual resistance exercises
c. Tubing exercises
d. Semirigid orthotics
e. All of the above
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78 Years Old...
And Still Leading The Pack!
In 1918 Charles Cramer pioneered the modern sports
medicine industry.

Today, we still lead the way.

A

recent study conducted by Sporting Goods Dealer maga
zine picked Cramer as the number one supplier in all four
sports medicine categories surveyed.

That's because Cramer is first with new products you

SECOND
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need to keep your athletes in the game. In fact, in
the last three years alone, Cramer has introduced
more than 50 new products to what is already the
most comprehensive line of sports medicine and
training room supplies.

From Active Ankle® braces to Sprained Ankle
Orthotics, from Transporter™ trainer's kits to Ortho
Gel™ padding material, Cramer keeps you out front.
Or, you can run with our competition... and play
follow the leader.

Call your Cramer dealer for more information about our com
plete line of sports medicine and training room supplies. To
receive a catalog, call 1-800-345-2231.

World Leader in Sports Medicine Since 1918™
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Active Ankle is a registered trademark of Active Ankle Systems, Inc.

