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Take this Supplement to Orlando with you and
use it as a guide to the Free Communications
Sessions.

Dear NATA Members and Friends:
We are pleased once again to present the annual supplement to the Journal of Athletic Training. The
supplement contains abstracts from the Free Communications Sessions sponsored by the NATA Research &
Education Foundation and held at the NATA Annual Meeting.
The Free Communications Sessions allow athletic trainers and other health care providers the opportunity to
present and learn about the latest in athletic training research. Research is presented in oral and poster formats
and includes general research, Foundation funded research, thematic posters, and clinical case reports.
Abstracts of the research are presented in the order of presentation at the NATA Annual Meeting for your
convenience.
Free Communications presentations are divided into categories: basic science, clinical studies, educational
research, sports injury epidemiology, and observational studies. In addition, the clinical case report sessions
allow you to test your clinical assessment skills. We encourage you to attend these sessions, especially the new
thematic poster presentations that combine both oral and poster formats. We also urge you to attend the session
featuring research funded by the Foundation.
The Foundation funds a variety of educational programs. These include home study programs, a Professional
Educators' Conference, the District Lecture Series, and summits on issues critical to athletic training and
scholarships.
Support from NATA members, corporations, and other affiliated groups make this supplement and all of the
Foundation's programs possible. To make a donation, please contact the Foundation today at 800-TRY-NATA,
extension 142.
NATA and its Foundation are happy to offer this supplement as a service to NATA members. We hope that it
provides you with theoretical and practical information you can use to improve your effectiveness as an athletic
trainer. Thank you for your support!
Sincerely,

£***
Ronnie P. Barnes, MS, ATC
Chair, NATA Research & Education Foundation
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Free Communications, Clinical Studies Slide Presentations

Wednesday, June 12, 7:00 AM - 9:25 AM; Room 31 IE; Moderator: John Cavanaugh, MEd, FT, ATC

Chronic Brachial Plexopathies
Effects on Proprioception and
Strength

Swanik CB, Henry TJ, Lephart SM. Univ
of Pittsburgh, Pittsburgh, PA 15260
Brachial plexopathies, where traction or
compressive forces disrupt motor and
sensory nerve conduction are the most
common nerve injury in collision sports.
Athletes frequently do not report these
episodes, predisposing the brachial plexus
to recurrent trauma. The purpose of this
study was to identify how multiple injuries
to the brachial plexus affects shoulder
proprioception and strength. Ten male
intercollegiate football players (age =
20.4 + 1.5 yr^with at least three unilateral
episodes (x = 8.9 + 8.4)
of brachial
plexopathies were_tested after their most
recent episode (x = 8.6±3.2 wk). The
uninvolved shoulder was used as an internal
control for comparison. Proprioception was
measured with a Proprioception Testing
Device (PTD). Subjects lay supine with the
test shoulder abducted to 90° and elbow
flexed to 90 °. The forearm was placed in a
pneumatic sleeve, which was attached to
the drive shaft on the PTD. A head set and
blindfold eliminated visual and auditory
cues. Proprioception was measured under
two conditions: Threshold To Detection of
Passive Motion and Reproduction of
Passive Positioning. Isometric peak torque
was assessed on a Cybex II Isokinetic
Dynamometer (Lumex, Inc, Ronkonkoma,
NY). Shoulder abduction and external
rotation were tested at 0° of abduction,
while elbow flexion strength at 90° was
measured with 45 ° of abduction. Dependent
t-tests were used to determine the mean
differences between the involved and
uninvolved shoulders. Significant strength
deficits were revealed (p < .05) for tests of
abduction peak torque, overall mean peak
torque, and only 1 of 8 proprioception
conditions, and increasing episodes of
brachial plexopathies resulted in greater
strength deficits. The results of this study
suggest that repeated lesions to the brachial
plexus impairs the transmission of nervous
impulses along the efferent pathway, but
does not significantly affect the afferent
pathway for proprioceptive feedback.
Continued participation predisposes the
upper extremity to recurrent brachial
plexopathies and/or musculoskeletal trauma
and may render the athlete incapable of
adequately protecting himself/herself.

Coordination Training Effects on
Proprioception of the
Functionally Unstable Ankle

Bernier JN, Perrin DH, Ball DW, Saliba
EN, Gieck JH, Vaughan CL. Univ of
Virginia, Charlottesville, VA 22903
The purpose of this study was to
determine the effects of a 6 week
coordination and balance training program
on joint position sense and postural sway of
subjects with functional ankle instability.
Forty-five subjects (age= 22.5 + 4.0 yr,
ht=172.0 + 10.0 cm, wt= 71.7 + 15.7 kg)
were randomly placed into a control (Gl),
sham (G2), or experimental (G3) group.
The control group abstained from any
training during the 6 week period. The
sham group received placebo treatments of
electrical stimulation to the lateral ankle.
The experimental group trained 3 days per
week, 10 minutes each day for 6 weeks on
a firm surface, a tilt board, a wobble
board, and while performing functional
balance activities. Postural sway was
measured as sway index (SI) and
equilibrium score (ES) for both static and
dynamic balance. Active and passive joint
position sense (JPS) was assessed in 7
positions which included dorsiflexed
inversion, neutral, and eversion positions
and plantar flexed inversion, neutral,
eversion, and maximum inversion positions.
Separate repeated measures ANOVAs were
used to determine if differences were
present among the groups for each
dependent measure following 6 weeks. The
ANOVA for ES for anterior and posterior
sway, [F (2,42) = 5.19, /? = .01] as well as
medial and lateral sway, [F(2,42)=6.9,
p — .003] revealed a significant four-way
interaction. Tukey post-hoc analyses
revealed that G3 performed significantly
better (p<.Q5) than Gl and G2 on the
posttests for eyes open/dynamic platform,
and eyes closed/stable platform. There were
no significant differences for SI or JPS. It
is suggested that balance and coordination
training continue to be included as an
integral part of the rehabilitation of
functional ankle instability. The use of
multiple dependent measures such as center
of balance, equilibrium scores, and
maximum sway is suggested for the
assessment of postural sway.

Comparative Effects of Static
and Proprioceptive Neuromuscular Facilitation Stretching
Techniques in Increasing Hip
Flexion Range of Motion
Sundquist RD, Harter RA. Oregon State
Univ, Corvallis, OR 97331
The lack of hamstring muscle group
flexibility has previously been associated
with a high incidence of hamstring strains
among athletes. Several stretching methods
have been shown to increase hip joint range
of motion (ROM); however, identification
of an optimal stretching method has proven
difficult. The purpose of this study was to
find an optimal method of stretching to
improve hip flexion range of motion.
Forty-three female college students, ranging
in age from 18 to 29 years, volunteered to
participate in this study. The subjects were
randomly assigned to 1 of 3 stretching
groups: static (n=15), contract relax
(n=14), and contract relax agonist contract
(n= 14). The subjects' maximal passive and
active hip flexion ROM values were
measured using an inclinometer. The
subjects were stretched by the same
partners at a rate of 6 days a week for a
total of 20 treatments over a 24-day period.
The selected stretching techniques produced
significant pretest to posttest increases
(p<.02) in both passive and active hip
flexion ROM. No stretching technique
improved passive or active hip flexion
ROM significantly more than another.
Static stretching increased passive hip
flexion ROM an average of 23.3°+ 13.3°,
with the contract relax agonist contract
technique producing an average increase of
17.6° + 14.1°, and the contract relax
technique resulting in an average increase
of 12.0°+ 10.8° A significant stretching
technique x pretest/posttest interaction was
found for the passive ROM values
(p< .02). Scheffe' post hoc analysis of the
simple interaction effects revealed that the
static stretching technique improved posttest
passive hip flexion ROM significantly more
than the PNF contract relax stretching
method (p<.Q5). The results suggest that
all 3 stretching techniques selected for this
study were effective in increasing hip
flexion range of motion. Static stretching of
the hamstrings produced the greatest
increases in both passive and active hip
flexion ROM, but no optimal technique was
identified.
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Muscle Activity in the
Quadriceps, Hamstrings, and
Gastrocnemius Muscles During
KT-1000 Testing as Recorded by
Electromyography
Mangus B, Golestani S, Holcomb W,
Tandy R. Univ of Nevada Las Vegas, Las
Vegas, NV 89154
The KT-1000 Knee Arthrometer
(Medmetric Corp, San Diego, CA) is one
of the mosl popular and reliable knee
arthrometers available for cruciate ligament
testing. The purpose of this study was to
assess the activity of various muscles and
joint laxity during testing through different
examiner instructions using the standard
KT-1000 protocol. Fourteen university
students (8 male, 6 female, age=22.5 yr)
volunteered to be subjects in this study. All
subjects were prescreened for knee
pathology and any who had undergone or
were scheduled to have ACL/PCL surgery
were excluded as were those students with
other confounding knee pathology. All
subjects read and signed a voluntary
consent form after human subjects
approvals were met at the university. Each
subject was tested on three separate
occasions using a different instructional
procotol during each session. Instructional
protocols were counterbalanced and
included 1) no verbal or manual feedback
to the subject, 2) a verbal request for
muscle relaxation, and 3) a verbal as well
as a manual prompt of the specific muscle
targeted for relaxation. Subjects were tested
for ACL/PCL laxity at 30°, 45°, and 90°
in all three instructional procedures.
Electrodes were attached at four locations:
Rectus femoris, biceps femoris, lateral
gastrocnemius, and a ground on the lateral
malleolus. Muscle activity was recorded by
the Myosystem 2000 (Noraxon, USA Inc,
Scottsdale, AZ). A temporary "on switch"
was connected to the Myosystem to be used
as a timing channel. This allowed specific
force intervals of the KT-1000 to be
correlated with muscle activity. Repeated
measures ANOVA with Tukey's HSD tests
indicated significantly greater ACL and
PCL laxity under protocol three, where
subjects were given both verbal and manual
prompts (p<.05). These results indicate
that the examiner's verbal and manual
instructions during KT-1000 testing are
important variables in getting an accurate
assessment.
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Comparison of Vastus Medialis
Oblique and Vastus Lateralis
EMG Activity in Individuals
With and Without Patellofemoral
Pain Syndrome

Cervical Spine Alignment in the
Immobilized Football Player:
Radiographic Analysis Before
and After Helmet Removal

A regimen of closed chain exercises has
been proposed to preferentially recruit the
oblique fibers of the vastus medialis (VMO)
and counteract the lateral pull of the vastus
lateralis (VL). Since patellofemoral pain
syndrome (PFPS) is often associated with
atrophy of the VMO and subsequent lateral
pull of the patella, trainers use these
exercises to alleviate the symptoms of
PFPS. The purpose of this study is to
compare the ratio of the EMG activity of
the VL to the EMG activity of the VMO in
subjects with PFPS and a control group
without PFPS. Bipolar surface electrodes
were placed over the VL and the VMO of
16 athletically active females with (n=6)
and without (n= 10) PFPS for the collection
of integrated EMG activity. Subjects
performed three sets of two isometric and
two dynamic closed chain exercises. The
isometric exercises were a static lunge with
30° of knee flexion (SL at 30°) and a static
lunge with 70° of knee flexion (SL at 70°).
The dynamic exercises were a modified
wall slide (MWS) and a step up/step down
exercise (SUSD). EMG activity was
normalized to the subject's maximal
voluntary contraction and is reported as a
ratio of VL to VMO activity (see table).
For the SL at 30° and the SL at 70°
differences were noted in the VL/VMO
ratio between the groups with the control
group having a more favorable ratio
(p<.05). No differences between groups
were noted in the VL/VMO ratio during the
MWS. During the SUSD, differences were
noted in the ratio of VL/VMO ratio
between the groups with the control group
again having a more favorable ratio
(p<.Q5). This study suggests that the
VL/VMO ratio is greater in individuals
with PFPS during some closed chain
. exercises, perhaps due to excessive atrophy
of the VMO in the limited number of
subjects examined.

The purpose of this study was to
radiographically assess the relative position
of the cervical spine in football players
immobilized to a standard backboard
wearing shoulder pads, both with and
without a helmet. Comparison was made to
a control situation with the subjects on a
backboard wearing no equipment. Ten
individuals with no previous history of neck
injury were studied using lateral CT scan
films; each subject served as his own
control. Radiographs were measured for the
amount of lordosis or kyphosis present
within segments of the cervical spine
(occiput-C2, C2-C7) as well as overall
sagittal cervical alignment (occiput-C7).
Intraobserver variability was verified. Mean
values for each of the three defined
situations were calculated and compared.
Analysis of variance (ANOVA) followed by
paired t-tests, when appropriate, were
performed. There was no statistically
significant difference in cervical sagittal
alignment between the control situation and
that when both a helmet and shoulder pads
were worn. When compared to the control
setting, a statistically significant increase in
the amount of cervical lordosis (extension)
was found when only shoulder pads were
worn (p = .OQ2). The majority of this
increase was found to occur within the
subaxial spine (p = .004). In a football
player with a potential cervical spine
injury, immobilization to a backboard with
both the helmet and shoulder pads left in
place will maintain cervical sagittal
alignment in a position most closely
approximating "normal." Based on our
findings, we recommend that any attempt at
helmet removal should be delayed until
both helmet and shoulder pads can be
removed in a controlled setting.

Sedory D, Miller J. Univ of
Hampshire. Durham, NH 03824

New

Ratio of EMG Activity of the Vastus Lateralis to the
EMG Activity of the Vastus Medialis Oblique
SL@30°
PFPS
Control
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1.12
.31

SL@70°
1.14
.39

MWS
1.15
.64

SUSD
1.28
.51

Blanc RO, Swenson TM, Fu FH,
Lauerman WC, Donaldson WF. Univ of
Pittsburgh, PA 15260

Reliability and Effects of Limb
Dominance on Isokinetic Torque
and Work Using the Closed
Chain Rider System

Kovaleski JE, Heitman RH, Gurchiek LR,
Buchanan SB. Univ of South Alabama,
Mobile, AL 36688

Reliability of measurement has been
previously reported for closed chain
exercise using modified isokinetic dyna
mometers that provide movement through
an angular arc of motion. The Closed
Chain Rider (Mettler Electronics) is a new
generation closed-chain system that
provides accommodating resistance in a
linear fashion with distal fixation to create
the closed chain environment. Previous
reliability and limb dominance studies of
isokinetic devices do not apply to this type
of system. The purpose of this study was to
assess the reliability of the Closed Chain
Rider between exercise sessions and to
determine the effects of limb dominance
using muscle force and work measures
during closed-chain leg press exercise.
Thirty-nine (M = 13; F=26) recreationally
active college students (age=21.9+2.9 yr;
wt=69.7 + 16.7 kg; ht=169.2±9.4 cm)
underwent identical testing on two
occasions. On the day before testing, each
subject was familiarized with the system
and the seat position and leg ROM was
recorded to standardize the testing sessions.
During the two testing sessions each subject
performed five reciprocal leg press
movements while in the sitting position at a
speed of 25 cm/sec (10 in/sec). Peak force
(kg), average force (kg), total work (J), and
linear ROM (cm) were recorded. Reliability
for force and work was evaluated by
calculating intraclass correlation coefficients
[ICC (2,1)]. Mean differences between the
dominant and nondominant limbs for the
force, work, and ROM measures were
analyzed by dependent t-tests. For both the
dominant and nondominant limbs,
respectively, the reliability values for peak
force (.89 vs .92), average force (.86 vs
.83), and total work (.80 vs .83) were
excellent. The dependent t-test analyses
showed the dominant limb produced greater
(p<.05) peak force (97.8+2.7 vs
88.5+2.4 kg), average force (70.7±2.0 vs
63.2 + 1.8 kg), and total work (59.5+2.6 vs
52.8+2.3 J) vs the nondominant limb.
Average linear ROM was virtually equal
(p>.05) between the dominant (40.6+6.8
cm) and nondominant (40.1+7.6 cm)
limbs. Differences in the torque and work
values observed suggest that the clinician
must be aware of discrepancies between the
dominant and nondominant limbs when
used for comparative purposes.

Intraobserver and Interobserver
Reliability of the Quadriceps
Angle Measurement

Evans TA, Matava MJ, Patel S.
Washington Univ School of Medicine, St.
Louis, MO 63141
Measurement of the quadriceps angle (Qangle) is routinely performed in the
assessment of patients with extensor
mechanism dysfunction. This measurement
is based on anatomic landmarks that are
often difficult to define in an accurate,
reproducible fashion. It was our hypothesis
that there is poor reliability in the
measurement of the Q-angle by the same
observer at different time intervals, as well
as between different observers. The
purpose of this study was to determine the
intra and interobserver reliability of the Qangle measurement with both a standard
and a modified goniometer. The Q-angle
was measured on the left and right knees in
95 (61 males and 34 females) varsity
collegiate athletes, 18 to 22 years of age,
with no prior history of knee surgery. The
patella and tibial tubercle were marked with
indelible ink prior to the measurement
session. There were three examiners: 1) a
certified athletic trainer, 2) an orthopedic
surgeon, and 3) an orthopedic resident.
Each examiner measured all subjects twice,
with an average of 6 weeks between
measurement sessions (examiners 1 and 2).
Examiner 3 performed both the first and
second measurements at the same time as
the second measurement of examiners 1 and
2. All measurements were made with both
a standard 12" long goniometer, and with a
modified 31" long goniometer. Intraclass
correlation coefficients
(ICC)
were
calculated to determine intra and
interobserver reliability in these
measurements. Two-way AN OVA with
repeated measures was used to determine
the mean differences between goniometers,
genders, and sides. Intraobserver reliability
between the first and second measurements
was very poor for examiner 1 (ICC: .36),
mediocre for examiner 2 (ICC: .50), and
very good for examiner 3 (ICC: .84) for
both left and right knees. Interobserver
reliability between all examiners was
mediocre for the first measurement (ICC:
.56), yet very good for the second
measurement (ICC: .76). There was no
significant difference (.3° to .5°) between
the standard and modified goniometers.
Results indicate that the Q-angle measure
ment is poor when the measurements are
performed at 2 separate sessions with the
separate determination of the bony
landmarks. When all measurements are
made during one session, the reliability
markedly improves. This indicates that the
reproducibility of the measurement is most
dependent upon the consistent determination
of the center of the patella and tibial
tubercle.

Intratester and Intertester
$.-/*
Reliability of Goniometric
Measurements Obtained by a
Dual Inclinometer and a
Standard Goniometer
Johnson JL, Heinrichs KI, Deaton ML.
James Madison Univ, Harrisonburg, VA
22801
The purpose of this study was to
establish the intratester and intertester
reliability for knee measurements obtained
by a dual inclinometer and a standard
goniometer. Nineteen male athletes (x =
19.1 + 1.9 yr) from James Madison
University swim team participated in two
measurement sessions spaced 7 days apart.
Dominant, injury-free extremities were
examined by a novice tester and an
experienced tester with both the dual
inclinometer (J Tech, Park City, UT) and
the standard goniometer (Fred Sammons,
Inc, Brookfield, IL) for knee flexion.
Device and tester were randomly assigned.
Position, test order, and measurement
technique were standardized across the two
instruments, and three measurements were
obtained for each movement. Reliability
coefficients were obtained from variance
component estimates in a nested design
with the tester fully crossed with the test
subjects. Knee flexion measurements
obtained by the dual inclinometer and the
standard goniometer demonstrated reli
ability coefficients of .68 and .70 for the
novice and experienced testers. Test-retest
reliability for knee flexion for the novice
tester was greater for the dual inclinometer
(ICC = .73) than the standard goniometer
(ICC = .42).
Test-retest
reliability
measurements for the experienced tester
were similar for the dual inclinometer
(ICC = .86) and standard goniometer
(ICC = .83). Data suggests greater
intratester reliability for measurements of
knee flexion with experienced testers using
either the dual inclinometer or the standard
goniometer.
However,
reliability
measurements in the hands of a novice
tester were greater for the dual
inclinometer. Future data analysis will
examine shoulder and ankle intratester and
intertester reliability.
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1. Shoe Height and Maximum
Inversion/Eversion Ankle
Moments That Can Be Actively
Resisted by Females

Ottaviani RA, Wojtys EM, Ashton-Miller
JA. Univ of Michigan, Ann Arbor, 48109

Our goals were to determine if female
ankle strength (corrected for body weight
and height) was similar to that of males and
to see if greater inversion or eversion
moments could be resisted while wearing a
high-top or a low-top basketball shoe.
Twenty healthy, young adult females (age =
23.3 + 5.1 yr) with no ankle injuries in the
past 6 months were recruited. Isokinetic
peak torque values were obtained (plantar
flexion, dorsiflexion, inversion, and
eversion). Functional ankle strength was
tested with a neutral ankle position in the
frontal plane under unipedal,
weight-bearing conditions using a
specially-designed apparatus consisting of a
shoe securely fastened to a 36X20 cm
board with a steel track positioned
transversely under the fifth
metatarsophalangeal joint. Subjects were
asked to balance unipedally on the device
for 2 seconds. If they were unable to
balance the apparatus in 3 attempts, the
steel peg was moved closer to the
mechanical center from which the largest
distance was noted of the ankle joint until a
successful trial was completed. Maximum
inversion and eversion ankle strengths were
obtained by multiplying their maximum
distance by their body weight. Ankle testing
was performed at 0° ankle plantar flexion
(APF) and 32° APF using a wedge under
the posterior 2/3 of the foot. Shoelaces
were tightened to a standard tension of
45N. Testing was performed using the Nike
Air Force I low-top and the Air Max 2 CB
3/4-top basketball shoes (Nike, Inc,
Beaverton, OR) At 0° APF the females
could actively resist an average inversion
moment of 14.7 Nm and eversion moment
of 24.1 Nm. Shoe height did not
significantly affect the maximum resistance
to eversion at either 0° or 32° APF. The
%-top shoe significantly increased the
maximum resistance to inversion at both 0°
and 32° APF by 2.49 Nm (17.0%) and
2.07 Nm (11.9%), respectively. Females
generated significantly less isokinetic
strength than to males (AJSM 23:418-423)
in dorsiflexion and plantar flexion, but
these differences became insignificant when
normalized by body weight. Females were
up to 60% weaker than males in terms of
absolute inversion and eversion strength
(AJSM 23:418-423). However, when
strength was normalized, differences in
strength were not significant. Therefore,
gender differences do not appear to
predispose females to ankle injuries because
of insufficient strength.

2. Strengthening of the Rotator
Cuff with Functional and
Nonfunctional Exercises

3. Prophylactic Taping and
Bracing on Ankle Strength
Following a Football Season

Eccentric exercises to strengthen the
decelerators of the posterior cuff may be
beneficial in preventing reinjury to the
rotator cuff". Elastic tubing is commonly
used for these exercises, but often in
nonfunctional patterns. Our goals were to
determine if elastic tubing exercises
performed with functional patterns would
provide greater increases in strength than
nonfunctional patterns, and to evaluate
whether range of motion (ROM) could be
increased with elastic tubing exercises.
Thirty-nine subjects (22 females, 17 males)
with no history of shoulder pathology were
randomly assigned to one of three groups:
a functional pattern exercise group (n= 17),
a nonfunctional pattern exercise group
(n=17), and a control (no exercise) group
(n=5). Both exercise groups performed a
strengthening program 3 x week for 6
weeks with Theraband™ elastic tubing.
Each group performed 3 exercises (either
functional or nonfunctional) with their
nondominant arm. The resistance was
standardized and increased each week.
Strength and ROM were measured and
recorded prior to and after the 6 week
exercise program. Strength was assessed
with the Biodex™ isokinetic testing device
at 2 speeds (90°/sec and 180°/sec). Testing
positions included the D2 flexion/extension
pattern and internal/external rotation in the
transverse plane, which represented
functional and nonfunctional patterns,
respectively. Internal and external ROM
was assessed by manual goniometery in the
sagittal plane. Data were analyzed with a
two-way mixed factors AN OVA for the
functional and nonfunctional groups, and a
paired t-test for the control group. The data
revealed significant (p<.05) increases in
strength for both groups at both testing
speeds during D2 flexion. The D2
extension position revealed significant
increases in both exercise groups at
90°/sec, but not at 180°/sec. There were
significant increases in strength for external
rotation at both testing speeds for both
groups. However, testing at internal
rotation did not produce significant strength
increases at either speed. ROM increased
significantly from pre to posttesting in both
groups for internal rotation, but not for
external rotation. The control group did not
have any significant changes in any of the
dependent variables. Theraband™ tubing
exercises performed in functional patterns
are no more beneficial than those
performed in the nonfunctional pattern.

Prophylactic ankle taping and bracing is
a common practice aimed at preventing
injuries in football. The goal of preventive
taping and bracing is to stabilize the ankle
joint by restricting excessive motion as well
as enhancing neuromuscular feedback.
little scientific
however,
Currently,
evidence exists concerning the role of
prophylactic taping and bracing on the
strength of the ankle musculature. We
examined the effects of prophylactic taping
and bracing on isokinetic ankle strength
following a football season. Subjects for
this study were 36 members of the 1995-96
varsity football team at the University of
Pittsburgh. Isokinetic ankle strength
(dorsiflexion, plantar flexion, inversion,
and eversion) was measured with the KinCorn Isokinetic Dynamometer (Kinetic
Communicator, Chattanooga, TN) at 60°
and 120°/sec for the dominant limb.
Twelve subjects were randomly selected
from each of 3 groups (Group 1 = taped.
Group 2— braced, and Group 3 = control).
Subjects in Groups 1 and 2 received
prophylactic ankle taping and bracing,
respectively, prior to all regular season
practices and games. A 2 factor (time x
group) analysis of variance with repeated
measures was used to determine significant
main and interaction effects at a preset
alpha level of p<.05. Peak torque
decreased significantly during plantar and
dorsiflexion at both speeds for all groups
across time. Dorsiflexion peak torque at
60°/sec also showed a significant group x
time interaction with the taped group
demonstrating greater decrements in
strength following the football season
(F = 5.17, df=2,33, p = .01l). Total work
for plantar flexion, dorsiflexion and
inversion at 60°/sec and dorsiflexion,
inversion and eversion at 120°/sec also
showed significant decreases across time
for all groups. Decreases in average power
were demonstrated for all groups following
the football season for plantar flexion and
dorsiflexion at 60°/sec and eversion at
120°/sec. Our findings demonstrate
strength decrements to the ankle
musculature following a typical collegiate
football season. These results suggest the
possibility that the longevity of the season
may account for decreases in strength as
shown by all groups in the study which
may predispose the player to injury. Based
on these findings, exercises aimed at
maintaining strength to the ankle muscles
should be prescribed to collegiate football
players at the beginning of the competitive
season thereby reducing the possibility of
injury to the ankle.

Longenecker El, Kleiner DM, Tippett SR.
Illinois State Univ, Normal, IL 61761.

Giannantonio FP, Pincivero DM, Blanc R,
LephartSM. Univ of Pittsburgh, PA 15261
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4. Shoulder Subluxation
Inhibitor (SSI) and Sawa Braces
Effects on Passive Shoulder
External Rotation Range of
Motion

Paris DL, Jones D. Concordia University,
Montreal, Quebec, Canada, H4B 1R6

The glenohumeral joint is the most
mobile and unstable joint of the upper
extremity. Anterior subluxation is common
particularly during external rotation of the
humerus while in a position of shoulder
abduction. This study compared the effects
of the Shoulder Subluxation Inhibitor (SSI)
(Boston Brace International, Inc,) and
SAWA shoulder brace (Brace International)
on passive shoulder external rotation ROM
(ER). The 20 healthy male subjects with no
prior shoulder pathology were tested with
the shoulder stabilized in 90° of abduction
and performed a series of passive external
rotations on a BIODEX dynamometer
before and after an activity session.
Activity sessions included exaggerated arm
swing while walking on a treadmill for 10
minutes, Codman pendulum exercises, and
repetitions of catching a ball and throwing
a ball in overhead patterns. Each subject
was tested under each support condition
with the same dominant shoulder as the
control. The average score of 3 ER trials
was recorded as the data. A repeated
measures MANOVA was used, along with
multiple t-tests applying a Bonferroni
correction factor. Results showed that the
SSI (17.21%) and the SAWA (7.59%)
brace conditions significantly reduced
preactivity ER compared to unbraced
shoulders. SSI (9.54%) and SAWA
(7.93%) braced shoulders significantly
increased in postactivity ER compared to
braced preactivity ER. This may have been
due to activity stresses imparted on the
respective braces. However, postactivity
SSI did retain a significant decrease in ER
(9.31 %) compared to the control, whereas
no significant difference was shown
between the latter and the postactivity
SAWA braced (0.25%) shoulder. There
was also significant postactivity increases in
ER between the SSI (18.79%) and SAWA
(8.61%) brace compared to unbraced
shoulders. Similarly, significant increases
in ER were reported between pre and post
activity unbraced shoulders for the SSI
(7.73%) and SAWA (8.32%) groups. The
post activity increases in ER may have been
due to tissue warming effects. Even though
testing was conducted on ER movement
only, the SSI brace may restrict passive ER
movement in healthy male subjects.
Although there was no significant ER
difference between postactivity SAWA
braced shoulders and the control, the data
showed that this brace prevented ER
movement beyond initial control measures.
Therefore, the authors conclude that the
SAWA brace may also provide certain
restriction of ER during activity.
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5. Cooling the Ankle, Lower
Leg, and Both Effects on
Dynamic Bilateral Postural Sway

McD enough E, Strauss K, Apel T,
Ingersoll CD, Knight KL, Ozmun JC.
Indiana State Univ, Terre Haute, IN 47809
In previous research we have observed
no change in functional activities or static
balance following cold application. Its
effects on dynamic balance have not been
studied, so we investigated the effects of a
20 minute application of crushed ice on the
ankle or triceps surae on dynamic balance,
ie, bilateral postural sway. Subjects
included 17 student volunteers (age=22.7
±1.9 yr) who had not suffered from ankle
or lower leg trauma or an allergic reaction
to cold during the past 6 months. Three
dependent variables were measured: medial
and lateral sway index, anterior and
posterior sway index, and the stability
index (total sway). Two independent
variables were investigated: 1) treatment
condition (control, crushed ice application
to the ankle, crushed ice application to the
lower leg, and crushed ice application to
the ankle and lower leg), and 2) double leg
stance test condition (eyes open, eyes
closed and blindfolded, and vision
conflicted with a visual conflict dome).
Subjects completed each of the four
treatment conditions (assigned according to
a Balanced Latin Square) on separate days.
Immediately after the assigned treatment,
three 20-second trials of each of the double
leg stance test conditions were performed.
Data was analyzed using a repeated
measures MANOVA and post hoc tests.
Differences were noted [F(6,376) = 15.8,
p<.001] between the 3 double leg stance
test conditions for medial and lateral,
anterior and posterior, and total sway
indexes, but no differences were found
between the treatment conditions. We
conclude that ice application to the ankle,
the lower leg, or both does not affect
dynamic postural sway. Fine neuromuscular
control about the ankle does not appear to
be adversely affected by cold applications.
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6. Ankle Taping and Bracing Do
Not Hinder Vertical Jump

Osowski S, Murray J, McLellan R,
Ingersoll CD, Knight KL, Kovaleski JE.
Indiana State Univ, Terre Haute, IN 47809
The role of ankle braces or other external
supports is to prevent injury without
restricting performance. Their effectiveness
of doing so is widely debated. In this study
we measured the effects of the McDavid
Ankle Guard, Aircast Sports Stirrup, Active
Ankle Trainer, the modified Gibney closed
basket weave ankle taping with heel locks
and a control of no ankle prophylactic
device, on the performance of a static and
dynamic vertical jump. We defined the
static jump as the process of standing with
arms crossed, flat-footed, on the preferred
jumping leg on the force platform, and then
jumping straight up vertically as high as
possible. The dynamic vertical jump is the
process of taking a quick 3-step approach to
the platform and then taking off from the
preferred jumping leg. Subjects jumped as
high as possible, swinging their arms up
into the air. Sixty healthy college students
performed 3 static jumps and 3 dynamic
jumps for each of the 5 treatment
conditions. Vertical forces were measured
and recorded by an AMTI force platform in
Newtons and then converted into body
weight force. A repeated measures
ANOVA (jp<.05) was used to analyze the
data. There were no differences in static or
dynamic vertical jumping between treatment
conditions for body weight force. We
concluded that bracing and taping have no
effect on vertical jumping, dynamic
jumping offers no compensatory effects for
brace restrictions on vertical jumping
ability, and the effects on vertical jumping
ability should not be used as criteria to
choose an ankle prophylactic device.

7. Football Helmet Face Mask
Removal with Various Tools and
Straps

8. Accelerated vs Traditional
Rehabilitation Protocols
Following Partial Meniscectomy

Previous research suggests that the time
it takes for face mask removal is not
dependent on the tools used. However, new
face mask straps are now being used that
have yet to be tested with currently
available tools. The purpose of this study
was to evaluate three popular face mask
straps:
Schutt ArmorGuard™ (SH),
Maxpro™ Shockblocker II (SB), and
Riddell™ (RD), along with two tools that
are commonly used for removal: the
Trainer's Angel™ (TA) and an anvil pruner
(AP). Thirty-three student athletic trainers
were asked to retract the face mask under
each tool and trap condition. The sequence
of the conditions was randomized and
varied for each subject. Time, the
dependent variable, was divided into 3
phases: time to cut the 2 lower straps, time
to retract the face mask, and total time for
removal (sum of the first 2 variables). Data
were analyzed by an AN OVA with repeated
measures and are presented as group means
hi seconds (+SD). Results indicated
significant (p<.05) main effects for the
straps and the tools during each time phase.
Regarding time to cut the straps, the TA
was faster 90.10 (83.93) than the AP
107.86 (70.23). Time to cut the straps was
50.94 (30.79), 97.12 (64.95), and 148.88
(90.86), forSH, RD, and SB, respectively.
Post-hoc analysis revealed significance for
each pair-wise comparison. For time to
retract the face mask, the cuts made with
the TA allowed faster retraction 33.41
(44.96) than the AP 55.35 (85.05). Time to
retract the face mask was 17.90 (21.53),
46.21 (46.74), and69.83 (101.25), forSH,
RD, and SB, respectively. Regarding total
time for removal, the TA was faster 123.51
(101.82) than the AP 163.21 (125.64).
Total time for removal was 68.84 (42.68),
143.33 (96.16), and 218.71 (134.29), for
SH, RD, and SB, respectively. These data
clearly show the difference in the time that
it takes to remove the face mask with
various straps. Although during this study
we did not measure head and neck
movement. Previous work has reported
greater movement with the TA compared to
the AP. While we cannot say the same
happened in the present study, the effects of
the various tool/strap combinations on
movement remains a concern. We believe
that efficiency in face mask removal is the
product of both time and movement, and
thus urge caution in interpreting these
results. Further research designed to
identify the amount of movement as a result
of these tool/strap combinations is
warranted. Face mask straps were provided
by Schutt Manufacturing Co.

Protocols for rehabilitation programs
typically address range of motion (ROM),
weight bearing, strength recovery, and
functional return to activities. Recently,
there has been a trend toward earlier ROM
and muscle strengthening exercises,
particularly following anterior cruciate
ligament reconstruction. However,
protocols for accelerated rehabilitation after
other types knee repair particularly by
arthroscopy, have not been advanced. The
purpose of this study was to determine the
safety and efficacy of an accelerated
rehabilitation program following partial
meniscectomy. Sixteen surgical patients (11
males, and 5 females) volunteered to serve
as subjects. Subjects were randomly
assigned to one rehabilitation group:
accelerated (n=8) or traditional (n=8),
each of which performed outpatient
rehabilitation 3 x week. The traditional
rehabilitation protocol included quad sets,
straight leg raises, heel slides, etc. The
accelerated rehabilitation protocol included
earlier and more frequent use of the same,
in addition to ice, compression, closed
kinetic chain exercises, proprioceptive
work, and ROM exercises. Prior to
surgery, strength, ROM, and swelling
measurements were obtained from each leg.
Strength was assessed with the Biodex™
isokinetic testing device at 60°, 180°, and
300°/sec, ROM was determined by manual
goniometery, and circumference was
assessed with a tape measure at 3 sites. The
presurgical measurements on the unaffected
side were used for discharge criteria. When
the postsurgical measurements of the
affected limb equalled that of the
presurgical measurements on the unaffected
side, the patient was discharged and the
time spent in rehabilitation (since surgery)
was recorded and used as the dependent
variable. Patients' measurements were
taken weekly. Data were analyzed with
independent t-tests to determine if a
significant difference existed between the
two rehabilitation protocols for strength,
ROM, and swelling. The data revealed a
significant difference (p< .05) between the
time it takes to regain strength and reduce
swelling. We were unable to detect a
significant difference in the time it took to
regain ROM. Overall, the accelerated
protocol allowed for the athlete to be
discharged faster than with the traditional
protocol. We were unable to observe any
additional postoperative complications or
delayed healing as a result of the
accelerated protocol, and we have not
followed the patients for an extended period
of time to determine any long-term effects.

Block JJ, Kleiner DM, Knox KE. Illinois
State Univ, Normal, IL 61761.

Bruss T, Kleiner DM. Illinois State Univ,
Normal, IL 61761.

9. Relationship Between Drop
Vertical Jump Heights and Kin
Com II Isokinetic Measures
Using the Stretch-shortening
Cycle

\

DeStaso J, Kaminski TW, Perrin DH. Univ
of Virginia, Charlottesville, 22903
The role of a muscle's stretch-shortening
cycle (SSC) in physical activity is very
important. The SSC is based on the concept
that a muscle can exhibit a stronger
concentric contraction by immediately
preceding it with a strong, quick eccentric
contraction. The purpose of the study was
to show how eccentric and concentric peak
torque values and time to peak torque
values as measured isokinetically on the
Kin Com II isokinetic dynamometer relate
to drop vertical jump heights. Subjects
were 12 healthy men and 18 healthy women
(age = 22.7 + 2.2 yr, ht-169.6 + 8.9 cm,
wt = 67.2+11.9 kg). Each subject
performed a 5-minute stationary bicycle
warm-up. Drop vertical jumps were
performed from a box 50 cm high and upon
impact with the floor, subjects immediately
performed a 2 legged vertical jump. The
average from 3 maximal jumps was
recorded. The isokinetic test protocol
simulating SSC consisted of an eccentric
contraction immediately preceding a
concentric contraction. Subjects were tested
on each leg for the motions of knee
extension and ankle plantar flexion.
Eccentric and concentric peak torque (PT)
values along with time (sec) to eccentric
and concentric peak torque were extracted
from the Kin Com II computer. An average
score for PT and time to PT was
determined for each trial by combining the
values from both legs. The Pearson Product
Moment Correlation Coefficient was
calculated to determine the correlation
between the drop vertical jump heights and
values of eccentric and concentric PT, and
values of eccentric and concentric time to
PT for the motions of knee extension and
ankle plantar flexion. Results showed
values ranging from knee extension
eccentric PT 231.5 to 73 Nm, knee
extension concentric PT from 233 Nm to
62.5 Nm, ankle plantar flexion eccentric
PT from 157.5 Nm to 28 Nm, and ankle
plantar flexion concentric PT from 156.5
Nm to 25 Nm. The correlation coefficients
matrix demonstrated significant correlations
between drop vertical jump height and knee
extension eccentric PT (r=.70, /?<.001),
knee extension concentric PT (r=.72,
/?<.001), ankle plantar flexion eccentric
PT (r=.43, ^ = .018), and ankle plantar
flexion concentric PT (r=.38, p = .031).
The time to peak torque did not
significantly correlate with the drop vertical
jump heights. Thus SSC can be simulated
using isokinetic straight measurements, and
drop vertical jump height can be attributed
in part to knee extension and ankle plantar
flexion strength.
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10. Functional Training Effects
on the Incidence of Shoulder
Pain and Strength in
Intercollegiate Swimmers
Ashmen KJ, Swanik CB, Strapp EJ,
Lephart SM. Univ of Pittsburgh,
Pittsburgh, PA 15260

Several studies have documented that
competitive swimmers have the highest
incidence of shoulder pain when compared
to other overhead athletes. Due to the
frequency and consistency of this
nondescript pain, it is often referred to as
"swimmer's shoulder." This pathology has
been associated with muscle fatigue of the
rotator cuff and scapular stabilizers. The
purpose of this study was to determine if
functional training reduced the incidence of
shoulder pain and increased strength. A
total of 26 intercollegiate sprint and middle
distance swimmers (13 male, 13 female)
were randomly assigned to either the
control or experimental group. Athletes
limited in practice due to shoulder pain
were excluded from this study. Both groups
completed a bilateral isokinetic evaluation
on the Biodex II (Shirley, NY) both before
and after the training period to assess peak
torque to body weight ratios. Testing
positions of internal and external rotation,
serratus punch, and a diagonal pattern were
conducted at speeds of 180° and 300°/sec.
The incidence of shoulder pain was
recorded by an ATC as the number of
times the athlete was limited in practice due
to shoulder pain. The experimental group
participated in a 6 week functional training
program, 3 days a week. Each exercise was
performed with the shoulder in a functional
position related to swimming. Three
exercises for the middle trapezius, internal
and external rotators were performed in the
prone position using free weights. The 4th
exercise replicated the D2 PNF pattern,
using elastic tubing for resistance. The
exercises were performed in 3 sets of 10
repetitions. The last exercise, a push up
plus, focused on strengthening the serratus
anterior and was executed until fatigue in 3
sets. A Dependent t-test was used to
determine the mean difference between the
experimental and control groups. A
significant mean difference was revealed
(p < .05) for the incidence of shoulder pain
between the experimental
(x
episodes = 1.8 ±2.1)
and control (x
episodes=4.6+ 4.7) groups. No significant
strength differences were revealed in peak
torque to body weight ratios. This study
demonstrated that incorporating functional
exercises into dry land conditioning, the
incidence of shoulder pain in sprinters and
middle distance swimmers may be reduced.
However, isokinetic testing was not specific
to the functional training gains that may
have occurred in the experimental group.
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11. Objective and Subjective
Effects of Balance Training for
the Functionally Unstable Ankle:
a Comparison to Healthy
Subjects
Rozzi SL, Lephart SM. Univ of
Pittsburgh, Pittsburg, PA 15260

12. Development of a Systematic
Observation Instrument for
Analyzing Clinical Instruction in
Athletic Training
Gardener GA. Univ of Southern
Mississippi, Hattiesburgh, MS 39401

The purpose of this study was to
document interactional behaviors and
Individuals
experiencing multiple
instructional behaviors displayed during
episodes of lateral ankle ligamentous
clinical instruction in athletic training. The
trauma often seek rehabilitation to restore
development and modification of
ankle joint functional stability.
appropriate instrumentation for data
Proprioceptive rehabilitation programs
collection was also conducted. A most
using balance training are commonplace.
significant element of this study was the
Balance training is considered an
incorporation of the techniques of
appropriate method of restoring functional
systematic observation used in physical
stability. The purpose of this study was to
education/teacher education. Chaffer's
determine the effects of a 4-week unilateral
Adaptation of Flander's Interaction
balance training program on the balance
Analysis System (CAPIAS) was modified to
indices and subjective functional outcome
accommodate clinical instruction in athletic
scores of subjects with a self-reported
training. The use of specific systematic
functionally unstable ankle and to compare
observation
methodologies
allows
these training effects to the scores of
interactive behaviors to be detailed and
identically trained healthy normal subjects.
documented. The instrument developed was
Twenty-six
college
age
individuals
entitled Clinical Instruction Analysis Tool (age = 21.5 + 2.7 yr,ht= 171.16± 10.78 cm,
Athletic Training (CIAT-AT). Within this
wt=72.70 ±18.19 kg) volunteered as
study the reliability was defined as
subjects for this 2 group study. The test
intra-observer agreement. A video record
group consisted of 13 subjects who reported
of a clinical instruction session was made.
having sustained at least 2 unilateral,
The video session was analyzed by 2
noncontact inversion ankle sprains and were
trained observers using the CIAT-AT. An
currently experiencing a sense of unilateral
independent second observation was
ankle instability. Thirteen healthy normal
conducted 1 week later with the same
subjects served as the control group. Prior
observers and the same video tape
to training, all subjects completed a static
recording; the results were compared to the
balance assessment for both limbs on the
first observation. Intra-observer reliability
Biodex Stability System (Biodex, Shirley,
was determined using the scored interval
NY) and a written functional assessment
method. Within this procedure all intervals
tool. Subjects from both groups participated
in which the 2 observers agree were
in a unilateral, multiple level, static, and
counted and compared to the total number
dynamic balance training program on the
of intervals recorded in the session. The
Biodex Stability System 3 times a week for
intra-observer agreement was found to be
4 weeks. Subjects from the test group
85%. Subjects used in the study were
trained only the uninvolved limb while the
clinical instructors within the athletic
control group trained a randomly selected
training curriculum at a major southeastern
limb. Results revealed an overall effect of
university. Eight instructors were each
training for both groups (p<.Q5). There
paired with a single athletic training
was a significant pretest to posttest
curriculum student and observed 1 time per
difference for both groups (p< .05). Based
week for 6 weeks. A total of 6,652
on stability index values from testing at
behaviors were observed. The data yielded
level 2 the unstable ankle group
an I/D Ratio of .2 which indicates clinical
demonstrated pretest scores 27% below
instruction in athletic training is more direct
those of the control group. The effect of
than indirect. Total Teacher Contribution
training was 123% improvement in the
(TTC) occupied 55.67% of instructional
unstable group's balance indices and 76%
time. Total Student Contribution occupied
increase in the normal group's balance
11.38% of instructional time and the Total
indices. Posttest results revealed almost
Athlete Contribution (TAG) equaled 2.57 %.
identical balance indices for the 2 groups
Of the interaction behaviors displayed by
(p = .9). Responding to a question about
the clinical instructor 21.52% involved
their ability to respond to their ankle
questioning and 26.48% involved praise
beginning to "roll over," the same trend
and acceptance. Praise and acceptance
demonstrated by balance scores was seen
behaviors were more prevalent in this study
between groups prior to and after training.
than similar studies. The low TAC
The results of this study suggest that
documented in this study indicates clinical
balance significantly improves following 4
instructors need to actively solicit the
weeks of rehabilitation on. both the
athlete's involvement in order to model
functionally unstable and the healthy ankle.
proper patient/athlete care delivery
This study suggests the need for clinicians
behavior.
to incorporate balance exercises for both
extremities to achieve bilateral symmetry.

Volume 31 • Supplement • June 1996

13. Characteristics of Recently
Hired Athletic Trainers: The
Relationship of Salary to Practice
Setting and Employee
Demographics

Szczerba JE, Arnold BL, VanLunen BL,
Mattacola CG, Gansneder BG, Perrin DH.
Univ of Virginia, Charlottesville, VA
22903
This study was part of a larger study of
the hiring of athletic trainers. The purpose
of this portion of the study was to
determine differences in salaries among
athletic trainers in the high school, clinical,
and collegiate practice settings and to
determine which demographic factors were
most closely related to salary. A survey
was sent to all prospective employers listed
on the NATA job vacancy notices from
January 1, 1994 to October 1, 1994. Of the
472 surveys sent, 282 (60%) were returned
with a standard error of the mean for salary
of + $274.90. To determine salary
differences among the practice settings,
subjects were sorted based on their practice
setting and an ANOVA was used to test for
group differences. The mean salaries were
$22,780, $26,344, and $25,834 for the high
school, clinical, and collegiate settings,
respectively.
The ANOVA revealed
significant differences (p<.05) among the
settings with a Tukey post hoc test (p < .05)
revealing that high school salary was less
than both the clinical and collegiate
salaries. A stepwise regression analysis was
also performed to determine the relative
importance of gender, age, marital status,
ethnicity, highest degree attained, route to
certification, and additional certifications to
salary. The regression analysis revealed
that three factors predicted salary. The best
predictor was possession of a doctoral
degree. This was followed by possession of
a master's degree, and marital status. The
correlations for these variables indicated
that there was a positive relationship
between salary and having a doctoral
degree (r=.2305, p<.05) and between
salary and being married (r=.1515,
p<.05). Thus, the salaries of individuals
possessing a doctoral degree were
significantly higher than individuals with
either a master's or bachelor's degree. In
addition, higher salaries were also
associated among certified athletic trainers
who were married. Whether or not the
observed higher salaries among married
athletic trainers were a result of the
employers' offers or the employees'
demands is unclear.

14. Interactive Computer
Program Versus Traditional
Teaching in Clinical Performance
of Athletic Training

Antonio KS, Wiksten DL, DeLaCruz DC.
San Diego State Univ, San Diego, CA
92182
The purpose of this study was to
compare 2 different methods of athletic
training instruction on clinical performance
of a skill. The effectiveness of an
interactive athletic training computer
(IATEC) program was compared to
traditional lecture/demonstration for
instruction on the measurement of the
quadriceps angle. Subjects were recruited
from the undergraduate athletic training
education program at San Diego State
University and were screened for prior
knowledge of the quadriceps angle. Sixtyfour subjects were selected and then
randomly assigned to 3 different groups: 1)
Lecture, 2) Computer, and 3) Control. The
lecture group (n=22) received a 45-minute
lecture/demonstration covering the same
instructional content as the computer
program on the quadriceps angle. The
computer group (n = 20) worked
independently for approximately 45 to 60
minutes utilizing an interactive computer
education program. The control group
(n = 22) received no instruction. A 10-point
yes/no check list was used to determine
whether or not the subjects were able to
perform the skill correctly and measure the
quadriceps angle. All subjects performed
the measurement within 1 week of
enrollment. The mean (± SD) scores for
the lecture, computer, and control groups
were8.38(+ 3.11); 6.65 (±3.70); 0( + 0),
respectively. Results of a one way ANOVA
indicated significant differences (F = 97.26;
p < .05) between the groups. A Scheffe post
hoc analysis revealed that the lecture and
computer groups performed significantly
better (p<.05) than the control group.
There were no significant differences
between the lecture and computer groups.
These results suggest that the use of an
interactive computer program may be as
effective as traditional methods in clinical
instruction of a skill. Further research is
needed to examine the usefulness of
interactive computer programs in a variety
of athletic training content areas and
practical situations.

15. Learning Style Effect on
Cognitive and Psychomotor
Achievement and Retention
Using Linear and Interactive
Video

Fincher AL*, Wright KEf, Harrelson
GL4. *Joe W. King Orthopedic Institute,
Houston, TX 77030; tThe University of
Alabama, Tuscaloosa, AL 35487; JDCH
SportsMedicine, Tuscaloosa, AL 35401
The primary purpose of this study was to
investigate whether undergraduate athletic
training students' preferred learning styles
would affect their cognitive and
psychomotor achievement and retention
when using linear video (LV) and
interactive video (IAV) instruction. Voder's
theory of matching active- experimenter
learners with IAV instruction was also
tested. Subjects were 29 undergraduate
athletic training students enrolled in a
southeastern NATA-accredited Athletic
Training Education Program. The Learning
Style Questionnaire (LSQ) was used to
identify subjects' learning styles according
to the active experimenter (AE)-refiective
observer (RO) bipolar continuum proposed
by Kolb. Subjects were classified according
to learning style and academic year in the
education program and then randomly
assigned to a treatment group: AE/IAV
(n=ll), AE/LV (n=13), RO/IAV (n = 3),
or RO/LV (n=2). All subjects completed
an instructional lesson on the evaluation of
acute knee injuries via their assigned
method of instruction (IAV or LV).
Subjects' achievement and retention of
cognitive information were evaluated using
3 written multiple choice tests (pre, post,
and retest). Achievement and retention
within the psychomotor domain were
assessed during 2
oral/practical
examinations (post and retest) using
criterion-referenced checklists.
Two
repeated measures analysis of variance
(ANOVA) procedures were performed for
the AE/IAV and AE/LV groups: one
assessing cognitive achievement and
retention and the other assessing
psychomotor achievement and retention.
Due to the small size of the RO/IAV and
RO/LV groups, the cognitive and
psychomotor achievement and retention of
these subjects were analyzed qualitatively
using a semistructured personal interview.
Results from the quantitative analyses
included: there was no significant
difference in either 1) cognitive
achievement (p > . 10) or retention (p > . 10)
or 2) psychomotor achievement (p > . 10) or
retention (p> .10) of knee evaluation skills
between the AE/IAV and AE/LV groups.
We concluded Voder's theory that AE
learners should achieve greater cognitive
learning with IAV than LV does not appear
to be true, and IAV appears to be as
effective as LV for teaching both cognitive
information and psychomotor skills.
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16. Therapeutic Ultrasound
Effect on Regional Temperature
and Blood Flow

Dilorio AL, Frommelt TM, Svendsen LM,
Finnerty EP, Kilmore MA. Univ of
Osteopathic Medicine and Health Sciences,
Des Moines, IA 50312

The theoretical basis for therapeutic
ultrasound (US) is that it increases blood
flow in the affected area by localized
increase in tissue temperature. Most studies
that have reported an increase in tissue
temperature and/or blood flow have utilized
clinically inappropriate intensities and/or
time. The purpose of this research is to
study local surface and deep blood flow and
surface temperature of therapeutic US using
clinically appropriate parameters. This
study reports on the basic effectiveness of
a clinical modality in widespread use. The
animal study utilized adult mongrel dogs
weighing approximately 60 pounds. The
human subjects were 3 consenting adults
with an age range of 23 to 42 years
(x=29.3 yr). Surface temperature and
blood flow were assessed in the dog's hind
limb and healthy human subjects. Deep
tissue temperature and blood flow was also
monitored in the dog. The treatment
protocol consisted of a 5-minute baseline
measurement period followed by a control
period (5-minutes of placebo US treatment
and 5 minutes for recovery) then 3 US
treatments at 1.0, 1.5, and 2.0 watts/cm2
for 5 minutes each treatment, followed by
a 5 minute recovery period. The treatments
were made to a measured 25 in2 area of the
hind limb (dog) or gastrocnemius (human).
Both two-way and multi-way ANOVAs
were performed to determine if significant
differences existed among the independent
variables. A post-hoc Tukey's multiple
comparison procedure was employed to
further analyze for differences when
appropriate. An alpha level of/7<.05 was
established as the criterion for a statistically
significant difference. In the animal study
both superficial and deep temperature
measurement showed a significant decrease
with US therapy. A significant superficial
temperature decrease was also seen in the
humans. The surface blood flow was noted
to increase in the animals with both the
control US and the US treatments. The
deep blood flow in the animals and the
surface blood flow in humans showed no
significant changes. The temperature
decreases were most likely due to a cooling
effect produced by evaporation of the
conducting gel. The changes in blood flow
seemed most consistent with a massage
effect from the movement of the sound
head. Use of clinically appropriate
parameters for time, area, and intensity did
not produce significant changes in regional
temperature or blood flow consistent with
therapeutic claims.
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17. Statewide Surveillance of
Interscholastic Sports Injury:
Pats, Inc. Injury Reporting
System (PIRS)

Grollman LJ, Irrgang JJ, Dearwater SD.
Univ of Pittsburgh Medical Center,
Pittsburgh, PA 15213
The Pennsylvania Athletic Trainers
Society, Inc. Injury Reporting System
(PIRS) was initiated to develop a statewide
surveillance for the consistent on-going
acquisition of comparable high school
sports injury data. A 1 page scannable
injury incident form is utilized to collect the
data. The study began with certified athletic
trainers that provide coverage at 93
Pennsylvania high schools volunteering to
participate in a statewide athletic injury
surveillance of 10 sports teams for the
1994-1995 school year. This sample
represented 17% of the school districts in
Pennsylvania. Forty schools completed
documentation for all three sports season
for a compliance rate of 43.0%. Overall
3,069 reportable injuries were documented
from the 10 sports teams. Lower extremity
injuries accounted for 53.9% and upper
extremity injuries totaled 23%. The most
commonly injured body part was the ankle
(17.2%), followed by the knee (12.6%).
Practices accounted for 57 % of all injuries
and games/events accounted for 43 %. Ten
percent of injuries were classified as reinjuries. Boys sports totaled 79.4% of all
documented injuries. Football accounted for
46.7% of all reportable injuries, followed
by boys basketball (10%) and wrestling
(9.68%). The highest percentage of injuries
documented in girls sports was basketball
(7.5%). An important component of the
surveillance system was an attempt to
acquire a measure of exposure to put the
data into context. The measure of exposure
used in this report was injury rate per 100
players. Football still lead with 29.5
reportable injuries per 100 participants,
followed by wrestling with (23.5), boys
basketball (20.9) and girls basketball
(20.3). Injury rates for girls track (10.1)
were higher compared to boys track (6.8).
The lowest injury risk was baseball (6.6).
Results are comparable to prior
interscholastic injury surveillance systems.
Feedback from participants resulted in
streamlining injury report and team roster
forms for the 1995-1996 school year to
help increase compliance.
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18. Generalized Joint Hypermobility and Injury Patterns
Among NCAA Lacrosse Players

Decoster LC, Lindsay RH, Bernier JN,
Vailas JC. New Hampshire Musculoskeletal Institute, Manchester, NH 03101
The purpose of this study was to
prospectively observe injury patterns among
hypermobile (H) and normally-mobile
(NM) NCAA lacrosse players. Volunteers
were 161 males (age=20.4±1.7) and 187
females (age=20.2 ±4.4) from 17 teams.
They were screened for hypermobility
using the Carter-Wilkinson-Beighton
technique. This method examines ROM at
the fingers, thumbs, elbows, trunk and
knees bilaterally, and employs a 0-9 scoring
scheme. Athletes scoring 5 or higher were
considered hypermobile. ATCs recorded
injuries on a standard form during the 1995
season, including pre and postseason play.
Only injuries requiring the athlete to miss
at least one practice or game were
considered. To account for exposure
differences, ATCs also recorded hours of
practice and game participation for their
teams. The prevalence of generalized joint
hypermobility was 23% (80/348); 32%
(60/187) of females; 12.4% (20/161) of
males. Fourteen athletes failed to complete
the season, 12 NM, and 2 H (p<.05).
Athletes sustained 134 injuries. Males
suffered injuries at a rate of .6 per 1000
player-hours of exposure, and females at a
rate of .2/1000 hours (p<.001). Analysis
of the injury data by hypermobility status
showed no significant difference (p > .05) in
injury rate among H (.2/1000 hours)
compared to NM (.4/1000 hours), or in any
of the following subcategories: activity at
the time of injury (89% occurred during
sport), referral to physician (27% of
injuries referred), mechanism of injury
(35% direct contact). There was also no
significant difference in the occurrence of
sprains, fractures, bursitis or cartilage
injuries. Hypermobiles showed an increased
rate of ankle injuries (26% or 6/23 of
injuries to H versus 9% or 10/111 to NM;
p<.Q5). NM athletes showed a trend
toward an increased rate of strains (41 % or
45/111 of injuries to NM versus 30% or
7/23 to H; /? = .05). It appears that
generalized joint hypermobility had no
effect on overall injury rates between H and
NM in this group of lacrosse players.
However, other research strongly suggests
that compared to NM, hypermobiles run an
increased risk of musculoskeletal injury and
often recommend that H avoid or curtail
participation in strenuous physical activity.
Studies supporting this are evenly divided
in their findings of relative injury incidence
among H and NM populations. A more
conclusive and persuasive answer to this
question must be found before we can
justify depriving hypermobiles of
regular/strenuous exercise.

19. Low Back Injuries to
Certified Athletic Trainers
Working Primarily in the
Traditional Setting

Babcock TA. The SPORT Clinic,
Riverside, CA 92501
Questionnaires were sent to 1500
Certified Athletic Trainers selected at
random, who are currently working in what
is considered to be a traditional athletic
training setting. Of the 490 responses, 343
(70%) were male and the average age was
35 (range 23 to 65). The Athletic Trainers
that responded had been working in the
profession an average of 11 years (range 1
to 44). Results showed that 44% of the
responses had experienced an injury to their
back or spinal column during the period of
time that they have been working as an
Athletic Trainer. Work related activities
accounted for 77% of those injuries. This
translates to 36% of Certified Athletic
Trainers working primarily in the
traditional setting that responded to this
survey, have experienced an injury to their
back or spinal column that was caused or
aggravated by their duties as an Athletic
Trainer. The most common injuries were
sprains and strains, (58%) and disc related
trauma (17%). Further information can be
assessed to determine specific mechanisms
and structures, and the effects of exercises
on the rate of injury. Self reported results,
however, showed that the primary causes of
the injuries were from repetitive or
prolonged bending at the waist (22%) and
from lifting (41%), and that 43% of the
injured subjects were exercising from 3 to
5 days per week at a moderate to high
intensity
..... ; ,
.,,. .

20. Outcomes Management in
Sports Medicine

Dobrzykowski EA. Formations in Health
Care, Inc. Lake Zurich, IL 60047

The measurement of outcomes in the
treatment and rehabilitation of athletes can
be an arduous process. Profound and
impending changes in health care, plus the
need for clinical research, have led to the
development and proliferation of outcomes
management systems and indicators.
Athletic Trainers, whether employed in an
outpatient
sports
medicine
facility,
professional team sport, or school, must
develop knowledge in the intricacies of
outcomes measurement. Outcomes
management is defined as the measurement
and monitoring of the effectiveness (results
of care) and efficiency (resource utilization,
cost) of health care intervention. The
elements of a sound outcome management
system include patient reported indicators,
clinician reported indicators, and a
demographic data set to describe the
athletic population. The purpose of the
presentation is to review the major
components and methodology in the
measurement of outcomes in sports
medicine. Commonly used patient reported
and clinician reported indicators with utility
in an athletic population will be reviewed.
Data collection in outcomes measurement
typically occurs at the initiation of
treatment intervention, completion of care,
and post discharge to document outcome
durability. Data collection can also occur at
intervals during treatment, and before
treatment is initiated as part of preseason
assessment. Clinician and patient reported
indicators utilized in any outcomes
management system must be valid and
reliable. Also, the indicators selected must
be responsive (sensitive) to adequately
demonstrate change in the athletic
population being measured. The definitions
and importance of validity, reliability, and
responsiveness will be discussed.
Commonly used general health status
surveys in the measurement of a patient's
quality of life will be reviewed. Clinical
indicators and outcome management
systems and reports which are available
will be discussed.
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21. Exercise, Prewrap, and
Athletic Tape on Maximum
Active and Passive Ankle
Resistance in Ankle Inversion

Manfroy PP, Ashton-Miller JA, Wojtys
EM. Univ of Michigan, Ann Arbor, 48109

Division I college teams spend more than
$50,000 yearly on athletic tape.
Surprisingly, there is little in vivo scientific
data on tape's effectiveness in resisting
damaging forces about the ankle in a
weight-bearing position. We hypothesized
that tape is initially effective in restricting
inversion of the ankle in a weight-bearing
dynamic situation, but is less effective after
rigorous exercise. A secondary goal was to
define the effect of prewrap on tape
performance. Ten males and 10 females (x
age = 25 yr) with no ankle injuries in the
past 6 months were asked to unipedally
balance with their ankle in 15° of inversion
on a device with a 1cm steel peg placed
medial to the tarsometatarsal joints. If
subjects were unable to balance on the
device for 2 seconds in three attempts, the
steel peg was moved incrementally closer to
the mechanical center of the ankle joint
until a successful trial was completed. The
final distance from the mechanical center of
the ankle joint, along with the individual's
height, body weight, and the angle of
inversion (15°) were used to calculate the
total (active and passive) eversion force.
Ankle inversion resistance was randomly
measured in 2 sessions prior to 40 minutes
of rigorous exercise. In one session, tape
was applied directly to the preshaven skin;
in the other, tape was applied over
prewrap. After exercise, inversion
resistance testing was repeated with tape
and again after tape removal. Males can
maximally resist a mean inversion moment
of 52.9 Nm at 15° inversion, while females
can maximally resist a mean inversion
moment of 28.3 Nm without shoe or tape
support. Before exercise, subjects resisted
a significantly larger inversion moment
with taped ankles than without tape. With
ankles taped over prewrap, a 4.7 Nm larger
inversion moment was resisted with the
untaped ankle, an 11.5% increase over
baseline values (p<.00l). Ankles taped
directly to the skin resisted an average of
3.52 Nm more than baseline, or an 8.7%
increase (p = .002). After 40 minutes of
exercise, neither the tape over prewrap nor
tape to skin provided the ankle with a
significant increase in ankle resistance to
inversion. We found: 1) athletic tape offers
no significant support in resisting inversion
moments at the ankle after a 40-minute
exercise period, 2) the application of
prewrap did not hinder athletic tape's
ability to support the ankle, and 3) there is
a beneficial warm-up effect of 5% in
resisting inversion moments after exercise.

22. EMT Shears Effectiveness for
Face Mask Removal

Knox KE, Kleiner DM. Illinois State Univ,
Normal, IL 61761.

The tool that most Emergency Medical
Technicians (EMTs) use for face mask
removal is DuraShears™ or "EMT shears."
A previous study revealed that 12% of
ATCs reported that EMT shears are the
tool that they would use for face mask
removal. However, EMT shears may not
cut newer face mask straps. The purpose of
this study was to evaluate the efficiency of
EMT shears in removing the face mask
from a football helmet when secured with
various straps and to determine if
qualifications made any difference in the
time to remove the face mask, since EMTs
are usually more familiar with the tool and
ATCs are usually more practiced in the
skill of face mask removal. Five ATCs and
5 EMTs received standardized instructions
to remove the 2 lower straps that secure the
face mask to the helmet and to retract the
face mask as if to gain access to the
model's airway. The model, who
represented an unconscious athlete, was
equipped with a football helmet and
shoulder pads and lay supine. Each subject
repeated the task under three different strap
conditions: Schutt ArmorGuard™ (SH),
Maxpro™ Shockblocker II (SB), and
Riddell™ (RD). Sequencing of the trials was
random and varied for each subject. The
dependent variable was the time to remove
the straps and retract the face mask. Data
were analyzed by an ANOVA with repeated
measures and are presented as group means
in seconds (+SD). Results indicated a
significant (p < .05) main effect between the
straps, with values of 314.2 (296.5), 362.5
(220.1), and 1005.8 (700.9) for SH, SB,
and RD, respectively. Significant pair-wise
comparisons were found between the RD
strap and the other strap conditions. When
analyzed by qualifications, there were still
significant differences between the strap
conditions for the ATC subjects, but not for
the EMT subjects. When evaluated between
qualifications and across all trials, there
was not a statistical difference between the
EMTs who were able to retract the face
mask in 495.82 (630.06) and the ATCs
625.86 (458.72). Most times recorded in
this experiment fell between 6 to 8 minutes,
which is considered unacceptable. The best
time recorded was 1 minutes, 10 seconds
(EMT-SH), and the worst was 35 minutes,
24 seconds (EMT-RD). These preliminary
data suggest that EMT shears are not the
ideal tool for face mask removal and that
tools specifically designed for this task
should be used. Face mask straps were
provided by Schutt Manufacturing Co.

23. Ankle Braces Do Not Effect
Muscular Activity During a
Single Legged Stance

Kinzey SJ, Cordova ML, Armstrong CW.
The Univ of Toledo, Toledo, OH 43606
It has been suggested that ankle bracing
may influence both joint proprioception and
muscle control. This is of significance, in
that both may influence performance as
well as the possibility of injury. Thus, the
purpose of this study was to examine the
effect of three bracing conditions: control,
McDavid A-101 lace-up, and AirCast Sport
Stirrup on the EMG activity of the
following muscles: gastrocnemius, tibialis
anterior, adductor magnus, and gluteus
medius. Fourteen male volunteers (age = 18
to 30 yr) without ankle injuries served as
subjects. Average and peak EMG values for
each bracing condition were measured
during three 15-second, one-legged,
modified Romberg tests performed under
eyes open and eye closed variations. Each
of the three sets of trial data were then
averaged using customized software.
Bracing had no effect on average or peak
EMG activity (Wilks lambda F(8, 150) =
.927; /7 = .661). All muscles except for the
gluteus medius exhibited lower EMG
activity during the eyes open condition
[F(l,78)= 11.69;/?<.01]. An explanation
for the lack of differences caused by
bracing might be that no direct link
between the sensory receptors in the skin
and muscles exists. From these results we
conclude that ankle bracing does not effect
the muscle activity of the selected muscles.
Furthermore, it is possible that the reason
ankle bracing is successful in the prevention
of ankle injuries is due solely to the
mechanical properties of the brace.
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24. Cryotherapy Effects on Leg
Press and Vertical Jump Force
Production

Gallant SG, Knight KL, Ingersoll CD,
Kovaleski JE. Indiana State Univ. Terre
Haute, IN 47809

Cryotherapy is thought to adversely affect
several variables considered necessary to
perform athletic activity. Studies of
functional ability following ice treatment
indicate no difference, but studies of muscle
force have been inconclusive. Therefore,
the purpose of this study was to determine
whether Cryotherapy decreased leg press
and vertical jump force production.
Seventeen female college students
(age = 22.3 yr, wt = 61.1 kg, ht=164.7 cm).
They were tested on four occasions
separated by 24 to 72 hours: control and
crushed ice pack application to the
quadriceps muscle for 10, 20 and 30
minutes. The leg press was performed on
the BTE Dynatrac, the vertical jump was
performed on a force platform (AMTI).
Treatment condition and treatment order
were independent variables. The dependent
variables were the average peak force
produced during the vertical jump and the
leg press. Thigh skinfolds were included as
a covariate. Leg press and vertical jump
results were compared with a 4x4
MANOVA followed by post hoc testing.
Vertical jump force production decreased
7.2% and 8.8% following 20 minutes and
30 minutes ice application, respectively, but
leg press did not change. Due to the high
velocities at which the Leg press was
performed (140°/sec to 160°/sec), the
effects of cryotherapy on knee extension
force and velocity production were also
examined. Strength decreased 6% and
velocity decreased 12% during knee
extension following ice application. One
hypothesis to explain these results is that
the effect of cold or muscle increases as
maximum force is approached. Cold
effected quadriceps function in these three
activities (knee extension, vertical jump,
and leg press) according to the amount of
quadriceps force required to perform the
activity. Athletic activities requiring
maximal force production by the cooled
muscle may be compromised immediately
following cryotherapy, but activities
requiring submaximal force by the cooled
muscle are not.
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25. Relationship Between
Forward Head Posture and
Cervical Strength, Range of
Motion, and Joint Position Sense

Giannotti PA, Wilson RW, Perrin DH.
Univ of Virginia, Charlottesville, VA,
22903

Cervical spine posture is often considered
a concern for athletes, athletic trainers, and
physical therapists. A forward head posture
is hypothesized to place abnormal stress of
the muscular ligamentous structures of the
neck, possibly causing weakness and
hypomobility, as well as pain in both the
neck and shoulder. This study evaluated
forward head posture and its relationship to
cervical strength, range of motion, and
joint position sense among athletes. Fortyeight male subjects (age = 18.5±.6 yr, ht =
184.8±8.9 cm, wt=94.8 + 17.5 kg) were
tested for forward head posture using
photographic analysis. Cervical head
posture was compared with flexion/
extension range of motion and joint position
sense using a modified gravity goniometer.
Multiple regression analysis showed that
range of motion measurements were the
only significant (p<.05) predictor of
forward head posture, accounting for only
20% of the variance between subjects.
Reliability data showed that the methods
used to evaluate posture (r = .9), extension
strength (r= .8), flexion strength (r= .9) and
range of motion (r=.9) provided stable
intraoccasionmeasurements. These findings
suggest only a moderate relationship exists
between cervical spine posture and range of
motion, and a poor relationship exists
between posture and cervical strength and
joint position sense. Further investigation is
needed to explore the potential causes of
postural abnormalities of the cervical spine
in athletes.
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26. Massage Effects on Muscular
Endurance

Newman TJ, Martin DE, Wilson L, Perrin
DH. Univ of Virginia, Charlottesville, VA
22903
Massage is commonly used on athletes for
both therapeutic and performance
enhancement purposes. Many clinicians and
athletes believe massage is valuable for
these purposes. However, there is little
scientific evidence to substantiate the use of
this form of treatment. In an attempt to
examine the utility of this treatment for
performance enhancement, this study
examined the effects of massage on
muscular endurance of the quadriceps
muscle group. Twenty male and female
subjects (age = 2 1 . 6 ± 2 . 4 yr,
wt=67.5±11.3 kg, ht=171.1±9.0 cm)
reported to the lab on two occasions
separated by a minimum of 72 hours. In
counterbalanced order, subjects either
received 11 minutes of massage or rested
for 11 minutes. On both occasions, subjects
were posttested for isokinetic muscular
endurance of the quadriceps muscle group.
The massage consisted of familiarization (1
min), skin and muscle effleurage (5 min),
petrissage (4 min), and effleurage with
decreasing intensity (1 min). Isokinetic
testing with a continuous reciprocal
protocol of the quadriceps and hamstring
muscle groups with standard warmup,
stabilization and gravity correction was
performed at 180°/sec. Assessment of
muscular endurance consisted of total work
(TW) and endurance ration (TW last 5
repitions divided by TW first 5 repitions)
over 30 maximal contractions. Repeated
measures ANOVA revealed no difference
in isokinetic muscular endurance between
the massage and rest conditions. These
findings suggest that massage does not
enhance muscular endurance of the
quadriceps muscle group. Further research
is needed to explore potential physiological
benefits of massage.

27. Ice and Ice with Nonthermal
Ultrasound Effects on Delayed
Onset Muscle Soreness

Mickey CA, Bernier JN, Perrin DH. Univ
of Virginia, Charlottesville, VA 22903
The application of ice is frequently
employed for the treatment of acute
injuries. Therapeutic nonthermal ultrasound
can also be used immediately after injury.
The purpose of this study was to investigate
the effects of ice and ice with nonthermal
ultrasound on delayed onset muscle
soreness (DOMS) of the elbow flexors.
Twenty-four male subjects were evaluated
for baseline measurements of pain, range of
motion (ROM), and swelling. DOMS was
induced and subjects were randomly
assigned to one of two groups. Groups 1
received a 20-minute ice pack followed by
a 7-minute sham ultrasound treatment.
Group 2 received a 20 minute ice pack
followed by a 7 minute ultrasound
treatment delivered by a Sonicator 720
(Mettler Electronics Corp, Anaheim, CA).
The parameters consisted of 20% duty
cycle delivered at a 1 MHZ frequency at an
intensity of 1.0 W/cm2 through a 10 cm2
soundhead. Treatments were administered
immediately after DOMS was induced and
at 24, 48, and 72 hours post exercise.
Measurements were taken before and after
each treatment. The results revealed a
significant increase (F = 3.35, p<.05) in
swelling measured by volume on day 4
form day 1 and day 2 for the sham group.
The sham group experienced a significant
loss of ROM (F= 4.46, p< .05) in resting
angle from day 2 posttreatment to day 3
pretreatment while the treatment group
showed a significant improvement (p < .05)
hi resting angle for day 1 posttreatment,
day 2 pre and posttreatment, and day 4 pre
and posttreatment. These results suggest
that nonthermal ultrasound following ice
application may be more effective than ice
alone for the treatment of delayed onset
muscle soreness.

28. Orthokinematic Cuff Effects
on Isokinetic Ankle Eversion
Torque Values

Habicht JA*, Dolan MGf, Bibi KW|.
*Tabor Academy, Marion, MA 02738 and
fCanisius College, Buffalo, NY 14208
Orthokinematics is a seldom referenced or
researched proprioceptive tactile treatment
used to facilitate contraction of extremity
muscles. The purpose of this study was to
determine the effect of an Orthokinematic
cuff on ankle evertor torques. Sixteen
subjects (9 males, 7 females;
age=27.0+6.6 yr; ht= 170.9+ 9.0 cm;
wt=75.5±15.3 kg) without previous ankle
pathology were tested at 60° per second for
concentric and eccentric values on a
Kin-Corn II isokinetic dynamometer. Each
subject reported for 2 test sessions and
performed a standardized warm up
consisting of stationary biking, stretching,
and range of motion exercises on a
proprioceptive board. One test session
consisted of a standard isokinetic
examination of the ankle evertors at
60°/sec. The second test session was
identical, except for the addition of the
Orthokinematic cuff. The Orthokinematic
cuff was constructed of 3 inch elastic band
connected by stitching to a nonelastic band.
The elastic band or active field of the cuff
was placed over the lateral lower leg and
the superior edge aligned with the proximal
head of the fibula. Tension was applied to
the active field by a spring loaded tension
gauge to insure uniform tautness for all
subjects. Testing sequence was determined
randomly. Subjects were seated, stabilized
and the dynamometer head of the Kin-Corn
was tilted 30°. The knee was supported and
flexed to 45 ° with the lower leg parallel to
the floor and the foot/ankle placed in the
inversion/eversion attachment of the
Kin-Corn. Ankle eversion was tested from
0° to 35°. Prior to testing each subject
performed 3 submaximal and 1 maximal
warm-up contractions at 60° per second
concentrically and eccentrically. Subjects
performed three maximal concentric and
eccentric contraction for data collection. No
audio or visual feedback was provided to
subjects during testing. A dependent t-test
was used to compare mean concentric and
eccentric peak and average torque values.
Statistical significance was set at p<.05
level. The analyses revealed no differences
in the peak and average torque values for
ankle eversion between the Orthokinematic
cuff application and without its application.
Our results suggest that the Orthokinematic
cuff as described in this study did not effect
isokinetic torque values of the ankle
evertors. Further research on the principles
and effects of Orthokinematics in athletic
populations is needed.

29. The Pro Orthopedic ACL
Brace Effect on Laxity, Strength,
Balance, and Functional Performance in the ACL-Deficient
Knee

Henry TJ, Lephart SM, Pincivero DM,
Rozzi SL. Univ of Pittsburgh, Pittsburgh,
PA 15211
The anterior cruciate ligament (ACL)
deficient knee has been demonstrated to
have unique characteristics regarding joint
kinematics and function. ACL deficient
individuals often report episodes of "giving
way" and instability. The advent of
functional knee braces, such as the Pro
Orthopedic ACL brace, has been aimed at
restoring joint stability by decreasing the
amount of excessive translation in the knee.
Unfortunately, objective evidence has not
yet been presented regarding the efficacy of
these devices. Additionally, many of these
braces have been found to inhibit muscular
and functional performance characteristics
due to their restrictive and bulky designs.
The purpose of this study was to examine
the effects of the Pro Orthopedic ACL
brace on laxity, balance, strength, and
functional performance in a group of
individuals experiencing a unilateral ACLdeficient knee and to report subject
satisfaction with the effectiveness of the
brace. Ten males, and 8 females, (x = 27.1)
with a unilateral ACL-deficient knee were
randomly tested under both braced and
nonbraced conditions during one session.
Knee joint laxity was assessed by the OSI
Knee Laxity Tester at 20, 30, and 40 Ib of
loading. Anterior translation of the tibia
was measured in millimeters of
displacement. Balance was assessed on the
Biodex Stability System for both the
involved and uninvolved limb. Testing was
performed for 3 trials at two different
stability levels. Strength of the quadriceps
and hamstrings was assessed on the Biodex
System 2 Isokinetic Dynamometer. Testing
was performed isokinetically at angular
velocities of 60°/sec and 180°/sec for 3
maximal repetitions. Functional
performance was assessed through a battery
of 4 functional performance tests. The test
included the hop test, the carioca test, the
cocontraction test, and the shuttle run. Each
test was performed in the minimum amount
of time possible. Analysis of variance
revealed significant mean differences
(/? = .001) for laxity at 20, 30, and 40 Ib of
loading between the ACL-deficient limb
and the uninvolved limb. Significant
differences were also noted between the
braced and unbraced conditions for the 20
(p=.Q5) and the 30 Ib (p = .03) loading
conditions. No significant differences were
noted for the balance, strength, or
functional performance tests between the
braced and unbraced conditions. This study
appears to indicate that the Pro Orthopedic
ACL brace does indeed prevent excessive
tibial translation as compared to no bracing.
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30. Patellar Compression Strap
Effects on Patellar Tilt, Strength,
and Perceived Level of Pain in
Subjects with Chondromalacia

Niemas H. Guyer S, Skelton M. Stetson
Univ, De Land, FL 32720

Chondromalacia patellae is a common
knee pathology seen in all aspects of
athletics. Although the actual cause of
Chondromalacia is unknown, abnormal
patellar tracking is thought to be a primary
factor. The purpose of this study is to
evaluate the effect of the patellar
compression strap on the tilt of the patella
in the femoral groove. Additionally, the
effect of the patellar compression strap on
peak torque value and the level of
perceived pain during extension of the
affected knee will be evaluated. Ten
female, collegiate athletes, diagnosed by the
team physician with Chondromalacia,
volunteered to participate in this study. An
Elastikon strap was anchored at the head of
the lateral gastrocnemius of the affected
knee and was pulled medially with
approximately 5 Ib of pressure. It was
twisted into a tubular band and applied over
the patellar tendon. The Elastikon tape
continued medially to include the entire
circumference of the lower leg and
overlapped the initial strap, ensuring the
tape stay at the joint line and maintain
pressure on the patellar tendon. Using the
Merchant's view, radiographs of the
affected knee were taken by a certified
x-ray technician at 20° and 45° with and
without the patellar compression strap. The
angle of Laurin was used to measure the
patellar tilt angle. Peak torque values for
the quadriceps were measured at 60°,
180°, and 300°/sec on a Biodex with and
without the patellar compression strap
applied to the afflicted knee. Subjects rated
their perceived level of pain using a Visual
Analogue Scale after each set on the
Biodex. There were no significant
differences (p < .05) in the patellar tilt angle
at 20° with (11.9+2.5) and without
(11.9 + 3.2) the patellar compression strap
or at 45° with (12.2 + 4.6) and without
(11.7 + 3.9) the patellar compression strap.
Peak torque values did not differ
significantly with and without the patellar
compression strap at 60° (110.8 + 16.8;
110.4+14.6), 180° (74.3 + 9.9; 70.02 +
10.68), and 300°/sec (56.3 + 8.1; 54.6
+ 7.9). No significant differences in the
perceived level of pain were reported by
subjects when wearing the patellar
compression strap. Application of the
patellar compression strap did not alter
patellar alignment in the femoral groove of
subjects suffering from Chondromalacia.
Increases in strength or reduction of pain
during flexion of the afflicted knee did not
occur in subjects wearing the patellar
compression strap.
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31. Gender Differences in
Quality of Fit Measurements of
Soccer Shoes
Sandrey MA, Zebas CJ, Adeyanju M.
Univ of Kansas, Lawrence, KS 66045

The modern soccer shoe must properly fit
the foot and be constructed on a last that
conforms to the shape of the foot. Soccer is
the only sport where there is not a known
line of women's shoes nor shoes that are
designed for excessive pronators. Women
and men are wearing the same soccer shoes
designed for men without any adaptation
for the female or pronated foot. The
purpose of the study was to determine if
there is a significant difference between
gender for right and left static and dynamic
measurements of the foot, as well as same
and opposite side static and dynamic foot
measurements within genders. A secondary
purpose was to determine if the new
experimental shoe, a shoe worn by all
soccer players in the area, was the good fit
shoe for all 20 subjects. Volunteers were
solicited from an interscholastic soccer
team. From this pool of subjects, a group
of 20, (10 males and 10 females, n = 40
feet), with excessive pronation were used in
the study. A Ground Reaction Floor
Imprinter was used to determine static and
dynamic foot tracings. From these tracings,
foot length, first metatarsal length, fifth
metatarsal length, ball width and heel width
were determined. The foot tracings were
cut out with a 1/4" to 1/2" extension added
to the end of the longest toe, and placed
inside the experimental shoe to determine
the good fit shoe. Paired and independent
sample t-tests (/?<.05) were performed to
determine significance between gender right
and left static and dynamic foot
measurements, and within similar gender
same side and opposite side static and
dynamic foot measurements. There were no
significant differences between static and
dynamic opposite side foot measurements
for both male and female. Male foot
tracings were larger than females for all
foot parameter measurements except for
heel width. Within similar gender,
differences for same side static and
dynamic foot tracings were evident for foot
length, metatarsal width and heel width for
males, and foot length, fifth metatarsal
length, metatarsal width and heel width for
females. In addition, the experimental
soccer shoe was the good fit shoe for 16 of
the 20 subjects (80%). It was concluded
that foot length should not be the only
consideration when determining the proper
fit of the shoe. Static and dynamic
measurements for the right or left foot as
well as metatarsal width, fifth metatarsal
length, and heel width should be included.
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32. Eccentric/Proprioception
Exercise Effects on Valgus Knee
Angle During a Jump Stop Shot
in Basketball

Moul JL, Williams F, O'Bryant HS,
Robinson LK, Apke T. Appalachian State
Univ, Boone, NC 28608

Concern regarding the prevalence of
anterior cruciate ligament injuries in
women's basketball players versus men's
basketball players has been growing over
the last several years. Additionally, interest
has increased in devising methods of
preventing these injuries. The purpose of
this investigation, therefore, was two fold.
The first intent was to quantify differences
in valgus knee angles while performing a
jump stop shot between male and female
basketball players; the second was to
determine the effects
of an
eccentric/proprioception exercise on the
valgus angle. Fourteen returning male
(n = 6) and female (n = 8) basketball players
from an NCAA Division I institution
participated in the study. Each subject
completed a pre and posttest involving 2
dimensional videography of a jump stop
shot. Reflective markers were placed on the
lateral and anterior aspects of the landing
leg and the anterior aspect of the trail leg at
the following sites: mid-thigh, joint line of
the knee, and mid-calf. A stationary
reference angle was obtained for each
subject prior to testing. Testing consisted of
a series of 6 jump stop shots from the top
of the key. During the next 12 weeks, an
eccentric/proprioception exercise was added
to the women's weight-training program.
All other exercises were identical to the
men's program. Following the 12 week
program, each subject was retested. The
video taped jump stop shots were digitized
utilizing the Peak Performance 5 system
and analyzed for greatest valgus angle and
deceleration time. Multiple t-tests were
used to ascertain significant differences.
Significance was accepted at p<.Q5.
Statistical analyses revealed significant
differences between male and female pretest
data for greatest angle (/? = .01;
males = 5.2° + 8.3, females = 25.7°± 14.3)
and deceleration time (/>=.05;
males = .ll + .01, females^ .09+.01).
Posttest data revealed a significant (21%
decrease) in valgus angle in the females.
No change was evident for angle in the
males or deceleration time in either group.
Although a small subject pool was utilized,
this investigation raises some interesting
possibilities for future research in the area
of anterior cruciate ligament tears in
women.

33. Prospective Analysis of
NATA-Certified Athletic
Trainers and the Incidence of
High School Basketball Injuries

Evans D, Sitler M, Kimura I, Kendrick Z.
Temple Univ, Philadelphia, PA 19122
The purpose of this study was to
determine the effect of NATA ATCs on the
incidence of high school boys and girls
basketball injuries. Four high schools in the
same conference served as data collection
sites for this 2-year, prospective study
(1994 and 1995). In two schools, NATA
ATCs were employed full-time. In the
other two schools, no NATA ATC or other
sports medicine personnel were employed.
In the former two schools, the ATC
recorded the injury data. In the latter two
schools, the head boys and girls basketball
coaches recorded the data. Injury data were
recorded on an investigator-developed
Injury Surveillance Instrument (ISI). The
ISI was completed within 24 hours of an
injury. An injury was defined as any injury
that resulted in an athlete's missing a day of
practice or competition and/or seeking
medical consultation, regardless of whether
time loss from participation occurred.
Athlete-exposure information was recorded
on a daily basis and defined as every player
who participated in a practice or game.
Injury severity was defined as time-loss
from participation (ie, number of days an
athlete missed due to injury). Data analysis
consisted of descriptive and Chi-square test
for independence statistics. Differences in
athlete-exposure were normalized using a
standardized statistical adjustment
procedure. For data analysis purposes,
injury severity was collapsed into two
levels: < 7 days of missed participation vs
> 8 days of missed participation. Informed
consent was obtained prior to data
collection. A total of 10,501 athleteexposures were experienced by the 177
high school basketball players (106 males
and 71 females). Forty-four (25%)
sustained single injuries (no multiple
injuries were reported): 29 (28%) in the
schools with ATC and 15 (20%) in the
schools without ATC. This difference was
statically significant (p = .05). Injury
severity and athletic trainer school status
were independently related (p = .04). In the
schools with ATC, a significantly (p<.Q5)
greater number of < 7 days of missed
participation injuries occurred then > 8
days of missed participation injuries. No
significant difference (p<.05) existed
between the two time-loss injury severity
levels for schools without ATCs. Within
the athletic training/sports medicine setting,
it has been purported that hiring NATA
ATC may result in a decrease in injuries.
Although this may intuitively seem
plausible, this was not the outcome of this
study. There was, however, a reduction in
the severity of injuries in schools that
employed ATCs compared to schools that
did not.

34. Characteristics of
Undergraduate Athletic Training
Curriculums

Voll CA, Goodwin JE, Plas AL. Eastern
Michigan Univ, Ypsilanti, MI 48197
Increased demands for accountability have
forced athletic training curriculums to
provide evidence of their educational
quality and effectiveness. Since universal
definition has yet to be established, diverse
perceptions of educational excellence have
caused problems in defining curriculum
quality and effectiveness. Consequently, the
purpose of this investigation was to
examine what characterizes and portrays
quality and effectiveness in undergraduate
athletic training curriculums. As part of this
effort, a survey was sent via the internet to
subscribers of an athletic training listserv.
The survey was designed to solicit the
perceptions of athletic trainers on 23
characteristics of undergraduate curriculum
effectiveness. Respondents used the Likert
scale (eg,
"5 = strongly agree" to
"l=strongly disagree") to rate each
characteristic. Respondents overwhelming
agreed on 10 characteristics as indicators of
effectiveness in undergraduate athletic
training curriculums. Ninety-three percent
of the respondents strongly agreed or
agreed that students should be provided
exposure to pertinent athletic training
experiences outside the realm of the
curriculum; 91 % strongly agreed or agreed
that the curriculum should follow NATA or
CAAHEP guidelines; 95% strongly agreed
or agreed that faculty members should be
highly productive in the area of teaching;
93 % strongly agreed or agreed that faculty
members should give advising information
beyond the courses offered and required in
the curriculum; 100% strongly agreed or
agreed that the curriculum should be
updated to include current subject matter
regarding athletic training; 93% strongly
agreed or agreed that the curriculum should
provide exposure to outside academic
sources; 97% strongly agreed or agreed
that the curriculum should provide practical
hands on experience with clinical
instruction and supervision; 95% strongly
agreed or agreed that the curriculum should
offer the students a variety of settings in
which to accumulate their practical hours;
95 % strongly agreed or agreed that students
should have easy access to educational and
computer resources; 97% strongly agreed
or agreed that the curriculum should be
designed to provide the students with a
systematic progression and timely
graduation.
These results provide
curriculum directors and those involved in
evaluating the quality and effectiveness of
undergraduate athletic training curriculums
with a focal point for evaluation. The
results of this investigation indicates that
more research is needed into the
perceptions of characteristics within athletic
training.

35. HIV Issues in Athletics:
Knowledge and Attitude
Comparison Between Athletic
Directors and Head Trainers

Whitely HL. Univ of North Texas,
Denton, TX 76203

In this study, I compared knowledge and
attitudes of athletic directors and head
trainers in the Southwest (Div 1A) and the
Southland (Div 1AA) Conferences about
HIV/AIDS issues (transmission, prevention,
and protection) in college athletics. Of the
34 participants, 28 (82.4%) were
accessible. A 3-section survey instrument
collected 7,224 responses from 258 items
during the winter of 1994-1995. The survey
anonymously
compiled
demographic,
knowledge, and attitudinal data resulting in
profiles for directors and trainers.
Attitudinal data collection used a Likerttype format concerning 12 broad-based
HIV-related issue areas in college athletics.
Head trainers had a significantly higher
knowledge mean score than directors
(p = .05) regarding the ANOVA. Directors
showed a moderate to low knowledge level
x = 63.7) about HIV/AIDS-related issues
while the head trainers had a moderate to
high level (x = 73.6). The highest to lowest
knowledge group mean scores were: SLCtrainers, 76.1; SWC-trainers, 71.1; SWCdirectors, 63.9; and SLC-directors, 63.5.
Similar demographic characteristics existed
between the two groups concerning gender
(male, 93%); age (directors, 50+ yr;
trainers, 42 to 46 yr); ethnicity (white,
100%); marital status (married, 76%); state
employment (75%); prior experience (as
assistant: directors, 11.5 yr; trainers, 9.5
yr; as head directors, 4.5 yr; trainers 9.5
yr); and education level (masters degree:
directors, 75%; trainers, 81%). Dissimilar
demographics included certification status
(directors 0%; trainers 100%); and state
mandated formal continuing education
activities related to HIV/AIDS issues
(directors 0%; trainers 81%); Directors,
(67%), and trainers, (38%) perceived their
workplace as having an established
HIV/AIDS education policy. However 25%,
and 31%, respectively, felt those policies
were adequate. Agreement existed
concerning 85 of the 101 attitude items.
Directors (50%) and trainers (56%) were
against HIV-testing; directors (67%) and
trainers (44%) were against HIV-positive
athletes competing in contact sports.
Directors (92%) and trainers (94%) felt a
need for increased HIV-related research
and enhanced inservice
education.
Attitudinal differences concerned protection
of confidentiality (directors, 75% against;
trainers, 75% for). Results provided
descriptive data from college athletics
administrators responsible for providing
enhanced athlete health care services from
implemented policies that affect an athlete's
physiological and psychological well-being.
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36. Interactive Computer
Program Effectiveness vs
Traditional Teaching in Athletic
Training Education

Wikslen DL, DeLaCruz DC, Antonio KS.
San Diego State Univ, San Diego, CA
92182
The purpose of this study was to compare
two different methods of athletic training
instruction. The effectiveness of an
interactive athletic training computer
(IATEC) program was compared to
traditional lecture/demonstration for
instruction on the quadriceps angle.
Subjects were recruited from the
undergraduate athletic training education
program at San Diego State University and
were screened for prior knowledge of the
quadriceps angle. Sixty-four subjects were
selected and then randomly assigned to
three different groups: 1) Lecture, 2)
Computer, and 3) Control. The lecture
group (n = 22) received a 45 minute
lecture/demonstration covering the same
instructional content as the computer
program on the quadriceps angle. The
computer group (n = 20) worked
independently for approximately 45 to 60
minutes utilizing an interactive computer
education program. The control group
(n-22) received no instruction. A 10 point
multiple choice examination was used to
determine cognitive knowledge about the
quadriceps angle. Content validity and
reliability was secured for the examination
prior to data collection. The control group
received the examination immediately upon
enrollment, while the lecture and computer
groups were given the examination
immediately following instruction. The
mean ( + SD) scores for the lecture,
computer, and control groups were 7.9
(±1.02); 6.1 (±1.8); 4.0 (±1.5),
respectively. Results of a one way AN OVA
indicated significant differences (F= 20.9;
p < .01) between the groups. A Scheffe post
hoc analysis revealed that the lecture and
computer groups performed significantly
better (p< .01) than the control group, and
that the lecture group performed
significantly better (/?<.01) than the
computer group. These results suggest that
the use of a computer program alone may
not be sufficient for educating students on
cognitive knowledge. Further research is
needed to determine the effectiveness of
using an interactive computer program as a
supplement to traditional instruction in
athletic training education.
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37. Protective Eye Wear in
Scholastic Girl's Lacrosse: a
Prospective Controlled Study

Bayliss GV, Webster DA, Spodaro JA.
State Univ of New York Health Science
Center, Syracuse, NY 13210
In collegiate women's or scholastic girl's
lacrosse, protective helmets or eye
protection are not generally used. Head and
face injury rates in the women's game (a
noncontact sport) has been found higher
than for men's lacrosse (a contact sport).
The question of whether eye or head
protection would be beneficial for women
lacrosse players was addressed with a
controlled field study of safety equipment
designed to reduce eye or other head
injuries. The primary hypothesis tested was
that reduced rates of eye injury occur when
protective eyewear is worn in girls'
scholastic lacrosse. To our knowledge, this
would be the first prospective, controlled
study ever performed involving protective
equipment in girl's lacrosse. Using a single
reporting method data was collected from
interscholastic lacrosse athletic trainers and
coaches during the 1995 spring season (in
NY State Section III) on eye and other
potentially serious head injury rates with
and without the use of protective goggles.
The methods used for initial reporting and
follow-up seem to be effective. Significant
differences in rates among eye wear vs
noneye wear groups were evaluated
primarily using independent group t-tests,
or ANOVA where appropriate. Total
head/eye injuries this season seem to be
somewhat higher than last (n=31, vs
n = 24), but this may be related to the more
efficient prospective methodology as well as
an increase in play this year. The injury
rate for teams not using eyewear was
2.02/1000 exposures, compared to .32 for
those using eyewear. Thus about a 6-fold
increase in head injury rate occurred when
eyewear was not worn. 9/10 (90%) of the
periorbital injuries occurred when eyewear
was not worn. Periorbital rates/1000
exposures were about 13-fold higher among
those teams not using eyewear. Results so
far suggest that use of eyewear is associated
with decreased head injury rates, especially
in the periorbital region. This research was
supported by a grant from the National
Operating Committee on Standards for
Athletic Equipment (NOCSAE).
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38. Survey of Education vs Job

Clover J. The SPORT Clinic, Riverside,
CA 92501

This survey was conducted to obtain
practical information to aid current
professionals and high school and college
students entering into the field of Athletic
Training, in determining what professional
qualifications employers are looking for.
This information has been unavailable to
this point and should be retrieved every 3
to 4 years to examine current trends and
directions the field of Athletic Training is
headed. Athletic Trainers were surveyed
(n=261) to elicit information from 9
different sources (junior colleges NAIA
colleges, division I, II, and HI colleges,
and ATC, PT, Physician and hospital
owned clinics) pertaining to 3 different
categories (preferred credentials, business
skills, and athletic training skills). The
sources were further broken down by
academic and clinical settings. In the
credentials category, ATC alone finished
last or next to last from all 9 sources, while
ATC-PT finished first in nearly all cases.
In all cases graduate school was
encouraged. In the area of business skills,
people management, administration, and
public relations were ranked 1, 2, and 3
respectively. These were followed by
education and skill development in teaching
and in computer knowledge. Additionally,
insurance and purchasing competencies
were encouraged. The last category of
Athletic training skills was best filled by an
ATC. The top 5 desired skills were: acute
injuries, acute rehabilitation, chronic injury
evaluation, chronic evaluation, and taping
skills. Those were followed by strength
training and CPR instructor. To be solely
an Athletic Trainer, according to this
information, would place the individual far
from first choice in the job market. This
should indicate to high school and college
students the possible directions for their
education. Overall, this information should
be used by educators to develop curriculum
to lead students in the proper direction of
job placement.

-L

39. Academic Preparation of
Athletic Trainers for Their Roles
as Counselors in Various
Psychological Areas

Misasi SP, Davis CF, Morin GE, Stockman
D. Southern Connecticut State Univ, New
Haven, CT 06515
Athletic trainers have assumed several
roles and responsibilities over the years, but
perhaps there is none more important than
that of a counselor. Athletic trainers have
traditionally enjoyed a unique relationship
with student-athletes. The athletic trainer's
interactions with student-athletes can range
from physical to mental issues. Athletic
trainers are often privileged participants in
many of the student-athletes' struggles and
experiences. One hundred and thirty two
Modified Revised Wylie Inventories were
mailed to college/university athletic trainers
to examine their educational preparation
and experiences with counseling in various
areas. Most athletic trainers reported that
they were predominantly counseling in the
areas of injury prevention, injury
rehabilitation, and nutrition. Most athletic
trainers feel they were academically
prepared to counsel in these areas.
However, it was reported that preparation
to counsel in other less common areas
(financial, relationship, sexual) was not
adequately addressed in their academic
programs. The athletic trainers surveyed
sought continuing education in order to
meet the other counseling needs of studentathletes. Although they utilize various
psychological referral services, it is
apparent that most athletic trainers
frequently serve as counselors on various
nonorthopedic topics. Based on the results
of this study, athletic training education
programs should provide for both academic
knowledge and clinical experience in a
wider variety of counseling areas, therefore
curricula will need to be addressed and
changed. Most athletic trainers realize and
recognize their professional and ethical
limitations in caring for student-athletes.
Athletic trainers cannot be all things to all
people. 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 a part of the fifth domain of
the NATA Roles and Responsibilities of the
Athletic Trainer, they do not have the time
and experience to deal with the numerous
psychological problems which occur on a
daily basic. Athletic trainers should have a
basis understanding of counseling
techniques, especially since student-athletes
often confide in athletic trainers on a
multitude of nonorthopedic and personal
topics.

40. Athletic Health Care in
Louisiana High Schools

Boudreaux BD, Lyman SA. Univ of
Southwestern Louisiana, Lafayette, LA
70506
The purpose of this study was to assess
the knowledge of high school coaches
concerning the profession of athletic
training, their attitudes toward ATCs, and
quality of athletic health care. Subjects
were high school head football
coaches/athletic directors in Louisiana. An
18-item "Athletic Training Questionnaire,"
developed by Dr Kimura and Dr Koabel,
was obtained from previous research, and
permission was granted to use the
questionnaire. We refined and revised the
Questionnaire into a 26-item Athletic
Health Care Questionnaire (AHCQ). This
contained questions dealing with the quality
of athletic health care, attitudes toward
athletic trainers, knowledge of job functions
of athletic trainers, and general
demographics. The AHCQ were mailed to
306 public and private high school head
coaches/athletic directors in Louisiana. The
response rate was 46% (142
questionnaires). Eighty percent of the
schools were public and 20% were private.
Ninety-six percent of respondents stated
that at least 10% of their athletes were
injured in school-sponsored athletics in the
past 12 months. Eighteen percent of the
schools provided an ATC for girls' and
boys' varsity during practices; 31%
provided an ATC for boys' varsity games;
and 18% for girls' varsity games. ATC
services were obtained through various
means: 35% were volunteers from
hospitals/clinics. Concerning knowledge
and attitude, 52% were very familiar with
the job functions of the athletic trainer.
Respondents strongly agreed (82%) that an
ATC is needed at the high school level
while 75% believed that the ATC is the
most qualified to prevent and treat athletic
injuries. Regarding the quality of athletic
health care provided to high school athletes,
37 % of respondents stated that they did not
have a team physician. Athletic health care
was the responsibility of the individual
coach for the majority of athletic events
(practices and games on all levels of
competition). For those schools without an
ATC, a college sports medicine class was
chosen as the highest level of athletic injury
health care education. Only 29% were
certified in American Red Cross First Aid,
while 31% were CPR certified. Sixty-nine
percent of those schools not retaining ATC
services indicates a need for athletic health
care reform. It is also our concern that
those schools retaining ATC services are
not getting as complete a service as schools
that have full time ATCs. Further research
is needed to determine the quality of
athletic health care provided on the high
school level. To be proactive in athletic
health care, athletic trainers should be
required on the high school level.

Journal of Athletic Training

S-23

Notes

S-24

Volume 31 • Supplement • June 1996

Free Communications, Clinical Case Reports

Friday, June 14, 7:00 AM - 9:25 AM; Room 31 IE; Moderator: William J. Pitney, MS, ATC
Discussants: Joseph J. Czerkawski, MD; Douglas Kleiner, PhD, ATC, CSCS

Acute Knee Pain in a Collegiate Football Player

Hip Pain in Basketball

College of William & Mary,

Horsmon G, Torpey BM, McFarland EG. Johns Hopkins Univ,
Baltimore, MD 21218

PERSONAL DATA/MEDICAL HISTORY. A 20-year-old football
player sustained a left leg anterior dislocation of the fibular head
from its articulating fossa on the tibia during a scrimmage. The
mechanism of injury involved a postero-lateral force to the knee
causing external rotation of the lower leg on a planted foot with
simultaneous hip and knee extension.
PHYSICAL SIGNS AND SYMPTOMS. The athlete was
immediately examined by an Orthopaedic surgeon at the field. The
left leg displayed a prominent fibular head when compared to the
normal right one. There was normal vascular function and no distal
neurologic symptoms. The knee joint showed nearly full active
ROM. An attempt at closed reduction was unsuccessful and the
athlete was transported to a hospital.
DIFFERENTIAL DIAGNOSIS. Anterior dislocation of the fibular
head from its proximal articulation with the tibia.
DIAGNOSIS IMAGING/LABORATORY TESTS. Radiographs
confirmed the dislocation. Fracture was ruled out and there was
little evidence of knee joint effusion.
CLINICAL COURSE. Open reduction was successfully performed
that evening within 4 hours of the injury. The knee joint was stable
with full ROM. Since the joint could only be resubluxated by an
anterior drawer mechanism with internal rotation of the foot and
ankle on the tibia, no internal fixation was necessary and the knee
was not casted. The athlete was instead instructed to wear a knee
brace to be worn only at night for 2 weeks. Crutches were used to
assist in walking. Five days postoperative, the athlete ambulated
with full weight-bearing status and began pool activity for
proprioception and strengthening as well as use of an exercise bike,
gentle hamstring curls, and gentle bent knee raises. Two weeks
later, the athlete could run in a straight line with minimal pain in
the popliteal fossa and sub luxation could not be induced. The athlete
was advised to increase hamstring strengthening, begin including
changes of direction in activity and increase running for endurance.
Unlimited participation was restored 5 weeks postoperative.
DEVIATION FROM EXPECTED. Mechanisms of injury of this
type typically result in knee damage that compromises its rotational
stability. This might include injury to the medial collateral ligament,
anterior/posterior cruciate ligaments or the menisci, although none
of these structures were damaged. Rather, the injury occurred to the
proximal tibio-fibular joint. Such an injury is uncommonly sustained
as result of athletic participation. Dislocation at the tibio-fibular
joint without injury to the lateral collateral ligament or the
superficial peroneal nerve is idiopathic. Furthermore, the absence
of damage to knee structures that are typically damaged by varus,
rotational forces is enigmatic. It is likely though, that the speed with
which the dislocated joint was reduced prevented any additional
posttraumatic damage to knee structures.

PERSONAL DATA/MEDICAL HISTORY An 18-year-old
collegiate football player sustained a left hip injury during an
intramural basketball game. While scrambling for a ball, he fell and
landed in a "splits" position with his left hip abducted. At that time,
he felt a "pop" in the hip, and he experienced some groin pain. He
was unable to continue playing. The following day he presented to
the training room complaining of left hip and groin pain.
PHYSICAL SIGNS AND SYMPTOMS. The day after injury, the
patient walked with a slight limp. Examination of the left hip region
revealed no swelling or ecchymosis. Tenderness to palpation was
noted over the anterior hip joint on the left side. Full range of
motion was present, although internal rotation of the femur elicited
groin pain. The patient was otherwise neurovascularly intact.
DIFFERENTIAL DIAGNOSIS:
1 . Abductor muscle strain, left hip
2. Public ramus fracture
3. Avulsion of rectus femoris
4. Intra-articular injury, left hip
DIAGNOSTIC IMAGING/LABORATORY TESTS. Anteriorposterior pelvis and left hip radiographs revealed minimal
hypertrophic changes at the lesser trochanter which is consistent
with a small, old avulsion but no acute fracture. A triple-phase bone
scan and SPECT imaging revealed a well defined curvilinear
increased uptake with questionable post traumatic synovitis or
arthritis which could indicate a possible focal osteonecrosis of left
femoral head. Magnetic resonance imaging showed localized
osteonecrosis at the superior medial femoral head, in region of the
ligamentum teres insertion site.
CLINICAL COURSE/FINAL DISPOSITION Ligamentum teres
avulsion fracture, left hip
1. Weight-bearing as tolerated, hydrotherapy, restricted loading
2. Serial clinical and radiological evaluations
UNIQUENESS/DEVIATION FROM EXPECTED An apparently
trivial injury resulted in a severe hop condition, which has not been
previously reported in sports medicine literature.

Brittingham KC, Cole SL.
Williamsburg, VA 23187
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Pubic Pain in a Collegiate Ice Hockey Player

Koberna T, Hoffmann S. Western Michigan Univ, Kalamazoo, MI
49001
PERSONAL DATA/MEDICAL HISTORY A 21-year-old male
intercollegiate hockey player was referred to the primary care team
physician with a history of pubic pain which was so severe he was
unable to skate. The patient stated his pubic pain developed after a
collision during team practice and was exacerbated by running and
adduction of his lower extremities. He had been examined and
evaluated by the orthopedic team physician with x-rays and he was
felt not to have any skeletal pathology. The patient stated he had
similar pain 6 months prior for which he was evaluated with an
exploratory laparoscopy and was given a diagnosis of a resolving
hematoma on the anterior wall of the abdomen. He was treated with
physical therapy and recovered well enough to resume skating
activities. Further history revealed the pain was located in the
perineal region and exacerbated by active hip adduction. The patient
was sexually active and reported a history of hepatitis B two years
prior. He stated he had occasional yellow penile discharge.
PHYSICAL SIGNS AND SYMPTOMS. Physical exam showed
pain to external palpation of the perineum which was exacerbated
by hip adduction. There was no pain to external rotation of either
hip. The pain was exacerbated by abdominal flexion.
DIFFERENTIAL DIAGNOSIS
1. Adductor muscle strain
2. Pubic rami/pelvic stress fracture
3. Osteitis pubis
4. Epididymitis/Prostatitis
DIAGNOSTIC IMAGING/LABORATORY TESTS The urine
sample tested positive for chlamydia. Hepatitis B screening was
negative.
CLINICAL COURSE/FINAL DISPOSITION The patient was
treated with Doxycycline 100 mg BID for 7 days. His pain resolved
and within 2 days was able to tolerate competitive skating.
UNIQUENESS/DEVIATION FROM THE EXPECTED
Treatment of sexually transmitted disease markedly improved patient
symptomatology which was thought to be musculoskeletal in origin.
Patient is competing present day with minimal discomfort and
continues physical activity to tolerance.
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Cardiopulmonary Complaints in a High School
Football Player

Leaver Dunn D, Robinson JB, Wright KE. DCH SportsMedicine,
Tuscaloosa AL 35476
PERSONAL DATA/MEDICAL HISTORY A 15-year-old black
male high school football player reported to the athletic trainer
during practice complaining that his heart was "racing" and that he
was short of breath. Questioning revealed that the athlete had first
experienced such problems approximately 5 months earlier while
playing basketball and that he could recall at least 5 additional
episodes during the past 3 weeks. On average, the episodes
occurred during physical activity, lasted less than 1 minute, did not
cause any chest pain or dizziness, resolved spontaneously, and had
not affected the athlete's activity until the present time. The athlete
denied medication, drug use, and significant caffeine intake and
reported no family history of cardiopulmonary disease.
PHYSICAL SIGNS AND SYMPTOMS. Radial pulse at the time
of presentation was strong and even with a rate of 140 beats per
minute (bpm). All other vital signs were within normal limits. The
athlete was removed from activity and his pulse returned to a
resting rate of < 80 bpm within 5 minutes. Evaluation by the team
physician the following day found the athlete's heart to be regular
in rate and rhythm with no murmurs. The remainder of this physical
exam was within normal limits.
DIFFERENTIAL DIAGNOSIS. Diagnosis included deconditioning
as well as a variety of tachyarrhythmias and exercise-induced
bronchospasm.
DIAGNOSTIC IMAGING/LABORATORY TESTS The athlete
underwent a series of multiple lead electrocardiograms (ECGs)
which demonstrated a progressively shorter PR interval and wider
QRS complex with prominent delta wave. An echocardiogram
revealed a structurally normal heart.
CLINICAL COURSE/FINAL DISPOSITION Based on the
results of the ECGs, the athlete was diagnosed with Wolff Parkinson
White Syndrome (WPW). This diagnosis was confirmed by
additional clinical electrophysiologic studies which identified an
accessory pathway to the normal cardiac conductive system.
Following pathway identification and mapping, an ablation catheter
was used to apply radiofrequency lesions to the accessory pathway.
Cardiac-stimulating drugs were then infused without inducing
supraventricular tachycardia and without recurrence of conduction
over the accessory pathway. Immediately postablation, ECG
demonstrated a first degree AV block with a longer PR interval and
more narrow QRS complex. The athlete remained asymptomatic at
1 month postablation with continued demonstration of first degree
AN block on ECG. The athlete was cleared for activity with no
restrictions and participated in full contact spring football with no
complaints. He remains
asymptomatic at 1 year postablation.
UNIQUENESS/DEVIATION FROM THE EXPECTED This
case study presents a high intensity sport athlete who had episodes
of tachycardia that were increasing in their frequency, duration, and
impact on his participation. His complaints of a "racing" heart and
shortness of breath comprised events normally associated with high
intensity exercise. This case is unique in that this athlete's
complaints were due to an organic cardiac syndrome that is
associated with sudden cardiac death, rather than phenomena
associated with athletic participation. The similarity of the
cardiopulmonary symptoms of WPW to phenomena associated with
physical activity underscores the need for athletic trainers to remain
objective and to carefully consider such complaints in athletes.

Bilateral Shoulder Pain in a Football Player Treated
with Prolotherapy

Harrison ME, Moody RL, Kelly KP. Brigham Young Univ and
Comprehensive Clinic of Family Medicine, Provo, Utah 84601
PERSONAL DATA/MEDICAL HISTORY A 22-year-old male
Junior College football player came in complaining of moderate to
severe bilateral shoulder pain and weakness, aggravated by blocking
drills and weight lifting exercises. Past history revealed several
episodes of bilateral acromio-clavicular joint separation, rotator cuff
and anterior deltoid strain. Treatment had consisted of physical
therapy, rest and anti-inflammatory medications (oral and injected).
He continued to have ongoing shoulder pain past two years prior to
his visiting our facility.
PHYSICAL SIGNS AND SYMPTOMS. Physical examination
revealed, bilaterally: AC joint instability, glenohumeral painful arc
(120° to 180°), labral pop, positive Appley's Scratch test.
Right shoulder: anterior subluxation, moderate weakness on manual
muscle testing of rotator cuff, positive Hawkins' sign. Left
shoulder: mild weakness of rotator cuff.
DIFFERENTIAL DIAGNOSIS:
1. Bilaterally: Partial tear/tendinitis of rotator cuff, acromial
fracture, calcification of AC joint.
2. Right shoulder: Possible glenohumeral instability/glenoid tear,
impingement.
DIAGNOSTIC IMAGING/LABORATORY TESTS
Plain
radiographs were negative for fractures and calcification of the
joint; labrum appeared normal. Gross bilateral AC joint instability
was present.
CLINICAL COURSE/FINAL DISPOSITION It was felt that
bilateral shoulder pain of 2 year duration needed a more aggressive
clinical approach. Treatment options were presented to the patient,
namely arthroscopy/surgical repair, aggressive physical therapy and
prolotherapy (injection of sclerosant solutions to promote tissue
regeneration).The patient opted for prolotherapy. The treatment
required 6 bilateral injections, every other week, directly into the
AC joint, as well as the inferior ligaments and the superior capsule.
The solution of choice consisted of 2.5 cc of 50% dextrose, .75 cc
of 5% marcaine with epinephrine and .5 cc of cyanocobalamin. No
more than .5 cc was injected at each site. The patient was instructed
to follow basic range of motion exercises and to avoid blocking
drills as well as heavy weight lifting. After the third treatment, the
patient had returned to full activity and reported an increase in
strength and pain free workouts. When treatment was completed,
the patient was completely asymptomatic, physical examination
revealed a significant increase in stability of both AC joints.
UNIQUENESS/DEVIATION FROM THE EXPECTED This
case illustrates the possible uses of prolotherapy in athletics.
Surgery was avoided and the outcome of the treatment was
excellent.
.

Lateral Meniscal Allograft in a Recreational Athlete

Keskula DR, Duncan JB, Finley PW. Medical College of Georgia,
Augusta, GA 30912
PERSONAL DATA/MEDICAL HISTORY A 28 year old male
who presented for examination with chronic left lateral knee pain
with occasional swelling. The patient reported the knee "gave out"
2 to 3 times a week. No history of catching or locking was
reported. His chief complaint was an elevated level of pain with
increased activity to include ambulation and playing recreational
basketball. Past medical history included a lateral meniscectomy in
1986. The primary goal of the patient was to return to functional
and recreational activities without an increase in symptoms.
PHYSICAL SIGNS AND SYMPTOMS. Preoperatively, ROM of
bilateral lower extremities was within normal limits and painfree.
Strength of bilateral lower extremities was within normal limits with
the only exception being a 4/5 left quadriceps manual muscle test.
There was no apparent effusion or increase in temperature of the
left knee. The patient ambulated on level surfaces and stairs without
assistive devices with no significant deviation in gait. However, he
reported walking moderate distances or jogging increased pain
generalized to the lateral aspect of the left knee. McMurray's test,
Lachman, and the pivot shift were negative.
DIFFERENTIAL DIAGNOSIS. Preoperative and postoperative
diagnosis was lateral meniscus tear and status post meniscectomy.
A meniscal transplant is indicated in patients who, following total
or near total meniscectomy, experience pain over the
postmeniscectomy joint line with functional and recreational
activities.
DIAGNOSTIC IMAGING/LABORATORY TESTS CT scan of
the proximal tibia was used to estimate the size for the transplant
meniscus. The impression of MRI evaluation was status post
meniscectomy of the lateral meniscus. There was evidence of mild
degenerative changes on x-ray.
CLINICAL COURSE/FINAL DISPOSITION The procedure was
performed using regional anesthesia with the patient in the supine
position. The tourniquet and leg holder were not utilized. A 3 cm
lateral incision was made to allow suturing of the transplanted
meniscus to the capsule. Following standard diagnostic arthroscopy,
the small remaining rim of lateral meniscus was removed and the
capsule was stimulated. The meniscal allograft was sutured into
place using standard meniscal suturing techniques. No osteotomy of
the lateral collateral ligament femoral attachment was performed.
Postoperative rehabilitation included modalities, therapeutic
exercise, home exercise program, and patient education.
Progression of the rehabilitation program was based on the
surgical precautions and the tolerance of the patient to exercise
progression. Primary precautions were avoidance of aggressive,
passive stretching (6 weeks), and weight bearing as tolerated.
Discharge from structured rehabilitation was at 9 weeks with ROM
and strength within normal limits. The patient was able to jog 1 to
2 miles without an increase in symptoms.
UNIQUENESS/DEVIATION
FROM
THE EXPECTED
Treatment protocols for partial meniscectomies and meniscal repairs
are represented in the literature. However, meniscal transplant and
subsequent rehabilitation are not well documented. The results of
this case study demonstrate that appropriate surgical intervention
combined with a rehabilitation progression based on patient
tolerance have contributed to the improved functional abilities
of this patient.
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Acute Ankle Pain in a Recreational Basketball Player

Borrell DD, Miller JC, Wilkins VA, Firing BA, Dethoff JC. St.
Joseph Medical Center & Commonwealth Orthopaedic Associates,
Reading, PA 19606
PERSONAL DATA/MEDICAL HISTORY A 26-year-old male
athlete sustained a medial talus dislocation while playing basketball.
While landing from a jump he plantarflexed and inverted the ankle.
There was no associated fracture of the talus or malleoli. Following
reduction, he was placed in a cast, nonweightbearing, for three
weeks followed by a walking boot when he then entered a
rehabilitation program. He had no previous ankle injuries.
PHYSICAL SIGNS AND SYMPTOMS. Following cast removal,
on physical examination, there was mild effusion. On bilateral
comparison, he demonstrated a 50% limitation in dorsiflexion and
plantar flexion and a 75% limitation into inversion and eversion. He
presented with a 1/2" circumferential difference in lower leg girth
taken at mid-calf. He was tender over the medial talar head. Upon
further examination, bilateral generalized joint hypermobility was
noted. He displayed 14° of hyperextension at both knees, 16° of
hyperextension at both elbows and 54° of inversion on the
uninvolved ankle.
DIFFERENTIAL DIAGNOSIS.
1. Post talus dislocation without fracture.
2. Bilateral physiologic ligamentous laxity.
3. Marked neuromuscular deficiency of the affected lower leg.
DIAGNOSTIC IMAGING/LABORATORY TESTS
Plain
radiographs initially revealed a medial talus dislocation with no
associated fracture or disruption of the syndesmosis or mortise.
CLINICAL COURSE/FINAL DISPOSITION. The athlete
underwent a rehabilitation program consisting of ankle range of
motion, proprioception/balance training, a graded resistive exercise
program and sport-specific functional exercises. The resistive
program progressed from isotonic to isokinetic exercise. By week
2 of rehabilitation (5 weeks post-dislocation) it was noted that this
patient had returned nearly full ROM in all planes. He had no
complaints of instability. Considering his ligamentous laxity, the
static stretching exercises were curtailed at this point and increased
emphasis was placed on stabilization exercises for the ankle
musculature. At 3 months post injury an isokinetic test revealed a
20% deficit for both dorsiflexion and plantar flexion and a 7%
deficit for eversion on bilateral comparison. He was allowed to
begin a light jogging program at this 3 month postinjury stage. On
6 month follow-up, he had no pain or effusion and full ankle ROM
on bilateral comparison. He was not tender over the talus. The
patient had returned to playing basketball and intramural football
without incident.
UNIQUENESS/DEVIATION FROM EXPECTED. Talus
dislocation without a concomitant fracture is a rare injury. Our
review of the literature revealed there have been 18 cases of medial
talus dislocation without fracture or diastasis. Ligamentous laxity
has been viewed as increasing the susceptibility to this injury and,
as our case demonstrated, may have been a contributing factor. In
addition, this finding of generalized ligamentous laxity also needs
to be considered when planning the rehabilitation program. Due to
the poor vascular supply to the talus, particular attention needs to
be made during follow-up examinations concerning the potential of
avascular necrosis. Following talus dislocation, a period of
immobilization followed by observant, progressive rehabilitation and
thorough follow-up can help assure a positive outcome in the
athlete.
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Patellar Taping and Bracing
Effects on Patellar Position: An
MRI Study

Ingersoll CD, Worrell TW, Bockrath K,
Minis P, Farr J. Indiana State Univ, Terre
Haute, IN 47809
Patients with anterior knee pain
represent a complex problem for patients
and clinicians. During rehabilitation,
patellar taping and bracing are commonly
used, however, they have not been directly
compared. Therefore, the purpose of this
study was to determine the effects of
patellar taping, bracing, and no tape or
brace on patellar position at 8 angles of
knee flexion as determined by MRI.
Twelve subjects (10 females, 2 males)
diagnosed with anterior knee pain
participated in this study. Lateral patellar
displacement (LPD), patellofemoral
congruence angle (PFC), and lateral
patellar angle (LPA) measurements at 8
angles of knee flexion (10°, 16°, 25°, 30°,
34°, 39°, 41°, and 45°) and visual analog
pain ratings during a step-down procedure
were collected following each treatment
condition. A repeated measures MANOVA
and the appropriate post hoc tests were
used to compare experimental conditions.
The LPD was more medial for the braced
condition (1.7 mm) than tape (2.7 mm) or
control (2.6 mm) conditions across all knee
angles [F(2,284)=4.6, /? = .01], but this
difference was only significant at 10° of
knee flexion. The PFC was more medial
for the brace condition (-7.1°) than for the
control condition (-4.1°), but the tape
condition (-6.1°) was not different from the
brace or control conditions. This difference
was only significant at 10° of knee flexion.
No differences were detected between
conditions for lateral patellar angle or
visual analog pain ratings. We conclude
that in this group of patients with anterior
knee pain, but normal patellar position, that
bracing and taping has little effect on
patellar position. Patellar taping and/or
bracing may only be indicated when
patellofemoral abnormalities
are
documented.

Comparison of Resistive
Exercises on Retropatellofemoral
Pain

Fisher BF, Brown DD, Kleiner DM.
Illinois State Univ, Normal, IL 61761
In sports, knee injuries are a common
occurrence which require a long term
rehabilitation commitment. Isotonic leg
extension exercises are used extensively for
the rehabilitation of knee injuries.
Unfortunately, sometimes this leads to
retropatellofemoral pain (RPFP) problems.
Recently, the use of isotonic leg press
exercises have been promoted for the
rehabilitation of knee injuries as an
alternative to isotonic leg extension
exercises. The extent to which isotonic leg
press exercise reduces the occurrence of
RPFP is not known. The purpose of this
study was to determine the effect of
isotonic leg press and isotonic leg extension
exercises on RPFP. Eighteen subjects, 9
with and 9 without RPFP performed
isotonic leg press and isotonic leg extension
exercises on Nautilus equipment for a
period of 10 days. The subjects performed
four sets of various resistance and
repetitions based on DAPRE's protocol.
This allowed for equal resistance on both
leg press and leg extension exercises. The
subjects were tested for 5 daily testing
sessions on either the leg press or leg
extension machines
using a
counterbalanced, repeated measures design.
After 1 week of rest, the subjects
performed the second part of the study
which consisted of 5 days of the opposite
exercise. The McGill Pain Questionnaire
short-form (MPQ) was used in conjunction
with a Present Pain Index (PPI) to rate each
subject's pain level. After completing the
daily testing session, the subjects were
asked to rate their pain levels using the
MPQ and the PPI. A two-way ANOVA
revealed no significant interactions or main
effects by testing session (press vs
extension) and presence of RPFP. Although
no significant differences were observed,
when comparing the means of the PPI for
the leg press and leg extension, leg
extension exercises were rated 38 % higher
than leg press in pain levels. Additionally,
for the results on the MPQ, leg extension
was rated 52% higher than leg press in pain
levels. The results of the study show that
isotonic leg press elicits a nonsignificant
lower level of pain when compared to
isotonic leg extension exercises.

The Influence of Functional
Ankle Instability and
Proprioceptive Rehabilitation on
Muscle Function

McKnight CM, Armstrong CW. Univ of
Toledo, Toledo, OH 43606
The purpose of this study was to
compare muscle activity, while performing
a one-foot balance test, between subjects
with normal ankles (n=14), those with
functional ankle instability (n=15), and
those with a history of FAI who have been
through formal proprioceptive rehabilitation
(n=14). There were no significant
differences between groups for ankle range
of motion, strength, or work. There were
two test conditions of three trials each. One
condition was a single stance with the eyes
open, the second was with the eyes closed.
Electromyography (EMG) analyzed five
muscles: tibialis anterior (TA), peroneus
(PL), medial gastrocnemius (MG), rectus
femoris (RF) and medial hamstring (MH).
Integrated EMG (IEMG) and peak
amplitude were examined for each muscle.
Rehabilitation subjects had significantly
higher values for MH peak amplitude and
RF and MH IEMG than FAI and
rehabilitation subjects. Normal subjects had
significantly lower values for the MG peak
amplitude and IEMG than FAI or
rehabilitation subjects. The TA had the
highest IEMG and peak for the normal
subjects in seven of eight conditions. The
MG was highest for the FAI subjects in six
conditions and the TA for the other two.
The MG was highest for the Rehab subjects
in all conditions. Increases occurred in all
parameters in the eyes-closed versus the
eyes-open conditions.
The
major
conclusions were: 1) the TA and MG
muscles are the primary muscles used for
postural stabilization, 2) rehabilitation
subjects demonstrated greater consistency in
muscle function in correcting postural
sway, 3) rehabilitation subjects rely more
on upper-leg muscles for balance.
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Radiographic Determination of
Tibial Rotary Motion
Martin DE. Univ of Virginia,
Charlottesville, VA 22908

Tibial rotation is typically quantified
using conventional goniometric technique.
Instrumented measurements have been
performed using electric goniometers and
dynamometers. No study has established
the relationship between externallyreferenced range of tibial rotary motion and
radiographic direct measurement using 2
dimensional imaging techniques. The
purpose of this investigation was to
determine the relationship of these two
measurement methods. Sixteen subjects
(age = 28.1 + 12.9
yr) were imaged
bilaterally using CT (n=14) and MRI
(n = 2) in three positions of leg rotation
referenced from the head of the second
metatarsal; anatomic sagittal, 15° external
rotation referenced from the head of the
second metatarsal; anatomic sagittal, 15°
internal rotation (I NT) and 15° external
rotation (EXT). For all measurements,
subjects were supine with the knee flexed at
20° and the foot restrained in a mechanical
support.
The foot was
stabilized
perpendicular to the leg. All images were
obtained 35 mm distal from the tibial
intercondylar eminence. The order of
testing positions was counter-balanced. The
mean I NT was 5.9 ° ± 2.7 ° while mean EXT
was 4.6°±2.8°. Total tibial rotation, when
passed through a 30° mechanical arc was
12.5°±4.2°. The ratio of actual to
observed tibial rotation is .39, .31, and .42
for I NT, EXT and total motion,
respectively. These results demonstrate a
lack of concordance between motions
observed form external reference points and
the inferred skeletal motion. Ratios can be
used to correct for extraneous articular
motions.
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Face Mask Removal vs Face
Mask Retraction

Kleiner DM. Univ of North Florida,
Jacksonville, PL 32216
Face mask retraction has received
considerable attention in recent years
because most of the movement occurs
during the retraction phase. It is
hypothesized that if all four straps could be
cut quickly and efficiently, less head and
neck movement may result from face mask
removal (removing four straps) than from
face mask retraction (removing two straps).
The purpose of this study was to evaluate
the time for face mask removal vs face
mask retraction. A secondary purpose was
to evaluate removal and retraction times
with a new type of face mask strap. Eight
ATCs (6 males, 2 females) were subjects
for this study; however, 2 subjects
withdrew after they were unable to cut the
straps with the Trainers Angel™ (TA).
After receiving standard instructions, each
subject was asked to gain access to the
airway by four methods: face mask
retraction and removal with the TA (TA2 &
TA4, respectively) and with an anvil pruner
[AP] (AP2 & AP4, respectively). The
sequence of the trials was random and
varied for each subject. The face mask was
attached to the helmet with four Schutt
ArmorGuard™ face mask straps which are
now made of surlyn and are considerably
harder than the traditional polyurethane
straps. Data were analyzed by an ANOVA
with repeated measures and are presented
as group means in seconds (+ SD). Time
data revealed a significant (p<.Q5) main
effect with values of; 49.3 (29.6), 72.5
(33.2), 82.5 (50.9), and 129.2 (52.8) for
AP2, AP4, TA2, and TA4, respectively.
Pair-wise comparisons revealed a
significant difference between retraction
and removal for the TA, but not the AP.
Subjects were also asked to rate their
overall impression of the effectiveness of
the tool/strap condition on a 10-point scale.
Ratings of satisfaction revealed a significant
main effect with values of: 7.0 (1.7), 7.3
(2.6), 3.5 (1.6), and 3.5 (3.02) for AP2,
AP4, TA2, and TA4, respectively.
Although this preliminary study did not
compare head and neck movement between
trials. Since face mask removal can be
accomplished as fast as retraction (with the
AP), further research is needed to evaluate
the resulting head and neck movement. The
AP was more effective than the TA in
cutting these straps, possibly creating a
need for new tools in the future. This new
strap material is difficult to cut with the
TA. Athletic trainers should practice
removing new straps with a variety of
available tools. Surlyn ArmorGuard™ face
mask straps were provided by Schutt
Manufacturing Co.
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Comparison of Flex-all 454™ and
Biofreeze™ as Ultrasound
C ou plants

Draper DO, Ashton D, Cosgrove C, Myrer
W, Durrant E. Brigham Young Univ,
Prove, UT 84602
For ultrasound to be effective, a
conducting medium must be placed between
the surface to be treated and the transducer
head. A good conducting medium excludes
air from the region between the transducer
head and the patient's skin, allowing the
ultrasound wave to pass into the tissue at its
highest intensity. Studies have been
performed to determine the effectiveness of
several media. However, prior to 1995, no
studies measured in vivo heating effects of
ultrasound driven through a mixture of
gel/Flex-all (FA) or gel/Biofreeze (BF).
Manufacturers regularly advertise these
products as ultrasound mediums. Since an
ultrasound treatment is only as good as the
conducting media used during treatment,
and since testimonials provide only
subjective evaluation, we objectively tested
these products. Fifteen college students
participated in the FA study and 15 in the
BF study. We inserted two 23-gauge heat
sensitive microprobes into the medial calf at
depths of 3 cm and 5 cm. We applied 10 cc
of couplant to the skin surface. The
couplants were 100% ultrasound gel as the
control, and either a mixture of 50% FA or
50% BF mixed with ultrasound gel. We
performed
2 ultrasound treatments
(Omnisound 3000™, Physio Technology
Inc. Topeka KS) on each subject using the
following parameters: frequency, 1 MHz;
intensity, 1.5 W/cm2 ; treatment size, 2
ERA; treatment time, 10-minutes.
Temperature was recorded every 30
seconds, and the peak temperatures of the
media were compared. At the 3cm depth,
the mixture of FA heated to within 80 % of
pure gel and the BF mixture heated to only
55% of pure gel. At the 5cm depth, the
mixture of FA heated to within 72% of
pure gel whereas the BF mixture heated to
only 52%. Using a repeated measures
ANOVA, we found a significant difference
between the peak temperatures of the gel
and the FA and BF at both depths (p < .01)
(see table below) Neither analgesic
produced vigorous
heating
(>3°C
temperature increase). Possibly higher
concentrations of gel mixed with these
substances will yield higher peak
temperatures. At this juncture, we cannot
recommend their use as ultrasound
couplants when thermal effects are desired.
Muscle Temperature Increase from Continuous 1
MHz Ultrasound at 1.5 W/cm2 for 10 Minutes
Depth

50/50
Flex-All;
Gel

50/50
Biofreeze;
Gel

100%
Gel

3 cm
5 cm

2.8° C
1.8° C

1.8° C
1.3° C

3.4° C
2.5° C

Influence of Cryotherapy,
Thermotherapy, and Neoprene
Ankle Sleeve on Total Body
Balance and Proprioception

Schnatz A, Kimura I, Sitler M, Kendrick
Z. Temple Univ, Philadelphia, PA 19122
The influence of cryotherapy,
thermotherapy, Neoprene ankle sleeve, and
a control had on total body balance and
proprioception was investigated with the
use of a Bongo Board. Fifteen males and 15
females with no history of lower extremity
pathology within 1 year and no vasospastic
disorders or hypersensitivity to cold or heat
participated in the study. Bongo Board
proficiency was established prior to the
testing sessions in order to minimize the
learning effect. Subjects were deemed
proficient when they were able to remain in
balance between 40 and 50 seconds in a 1minute trial. Treatment conditions were
randomly ordered on four separate testing
days and included: cryotherapy;
thermotherapy; Neoprene ankle sleeves; or
a control, with no cryotherapy,
thermotherapy, or Neoprene ankle sleeves.
Testing consisted of a 1-minute warm-up,
1-minute pretest, 20-minute treatment
period, and five posttests. One of the
previously mentioned treatment conditions
was administered during the 20-minute
treatment period. Five, 1-minute data
collection posttests with 1-minute rest
intervals between tests followed the
administration of each treatment condition.
A 4x6 analysis of variance (ANOVA) with
repeated measures at the/? < .05 alpha level
was used on time data to determine the
effect cryotherapy, thermotherapy,
Neoprene ankle sleeves, and a control had
on total body balance and proprioception.
The F value indicated a significant
interaction effect between condition and
test. Subsequent tests for simple effects
(Hotelling's t-squared statistic) at the
p<.05 alpha level indicated no significant
differences among conditions and
significant differences within tests for all
conditions. Pairwise t-tests were performed
with the p level adjusted via Bonferroni
technique to determine where significant
differences occurred within tests. Results
indicated no significant differences (critical
value, .003) within tests for all conditions.
It was concluded that application of
cryotherapy, thermotherapy, and Neoprene
ankle sleeves in this study did not
significantly affect total body balance and
proprioception of uninjured individuals.
Therefore, cryotherapy, thermotherapy, and
Neoprene ankle sleeves can be used prior to
activity without significantly interfering
with total body balance and proprioception.
Conclusions drawn from the results of this
study should be applied only to a
noninjured population since all of the
subjects participating in the study were
uninjured. Different results may be
revealed in an injured population.

Cryotherapy and Compression
Treatment Protocols in the
Prevention of Delayed-Onset
Muscle Soreness

Clark RD, Lephart SM, Baker CE, Garner
J. Univ of Pittsburgh, Pittsburgh, PA
15260
The purpose of this study was to
determine the effect of cryotherapy and
compression treatment protocols compared
to a control in the prevention of delayedonset muscle soreness (DOMS). Thirty
female volunteers that were randomly
assigned to 1 of the 3 treatment groups:
cryotherapy and compression (CC),
cryotherapy only (C), or no treatment (N).
DOMS was induced by a protocol of
repetitive eccentric contractions of the
biceps brachii of the nondominant arm.
(CC) and (C) treatments were given at 0, 8,
24, 32, 48, and 56 hours after the induction
of DOMS. The (CC) treatment consisted of
the application of an ice pack and
compression wrap for 20 minutes followed
with the application of a compression wrap
worn during the waking hours. The (C)
treatment consisted of the application of an
ice pack and compression wrap for 20minutes. The dependent variable of pain
was measured using a graphic rating scale.
Pain was measured prior to the induction of
DOMS and 24, 48, and 72 hours after the
induction of DOMS. A 2 factor (3x4)
repeated analysis of variance (ANOVA)
with repeated measures over time was
performed on the data. The analysis
revealed no treatment by time interaction
F(6,81) = 0.72, p>.05. There was no main
effect for treatment protocol
[F(2,27)=2.21, /?>.05]. There was a main
effect for time [F(3,81) = 38.39, /?<.01].
Scheffe post hoc comparisons revealed that
regardless of treatment protocol, the mean
pain at 24, 48, and 72 hours was
significantly greater than mean pain at 0
hour at the .01 level. Also, mean pain at 48
hours was significantly greater than mean
pain at 72 hours at the .01 level. Our
results suggest there were no statistically
significant differences between the (CC),
(C), and (N) treatment protocols in the
prevention of DOMS. The results of this
study did not find the use of cryotherapy
and compression effective in the prevention
of DOMS as the literature suggests. Further
research is needed to determine the
effectiveness of cryotherapy and
compression treatment protocols in the
prevention of DOMS.

Immediate and Delayed Effects
of Cryotherapy on Functional
Power and Agility

Greicar M, Kendrick Z, Kimura I, Sitler
M. Temple Univ, Philadelphia, PA 19122
The purposes of this study were to
determine immediate and delayed effects of
cryotherapy on functional power and
agility. Twelve male and 8 female
volunteers (age = 26±7.3 yr) who denied
history of injury to the hip, knee, lower
leg, and ankle and contraindications to
cryotherapy participated in this study.
Subjects randomly received two treatments:
cryotherapy (bilateral leg immersion 5 cm
above the superior pole of the patella of the
distal thigh) in a 1°C ice bath for 20minutes or no cryotherapy. Subjects
randomly performed the vertical jump (VJ)
and the timed carioca test (TCT) at 5 times
(prior to, immediately following, and at 15,
30, and 45 minutes of recovery from
treatment). The average of 3 trials of the
VJ and the TCT were used as the criterion
scores. A 2x5 analysis of variance with
repeated measures for treatment and time
was used examine the immediate and
delayed effect of cryotherapy on VJ height
and the TCT. Significant interactions
(p < .001) were observed for the VJ and the
TCT. VJ height was significantly reduced
from 27.6 to 19.3 cm immediately
following cryotherapy and at 15 minutes of
recovery (22.9 cm). VJ height remained
depressed, but not significantly, at 30
minutes (24.1 cm), and 45 minutes (24.9
cm) of recovery from cryotherapy. The
time to complete the TCT increased from
8.95 to 10.95 seconds immediately
following cryotherapy. The TCT remained
elevated (9.25 sec, nonsignificant) at 15
minutes of recovery with the time to
complete the TCT returning to pretreatment
values (8.88 sec) at 30 minutes of recovery.
The no cryotherapy treatment condition did
not have any significant effect for either VJ
height or the TCT. It was concluded that
bilateral leg immersion for 20 minutes at
1°C adversely affects VJ height and the
TCT for 15 minutes following treatment.
Cryotherapy nonsignificantly depressed VJ
height for 45 minutes of recovery.
Therefore, caution should be taken when
cryotherapy involves joint immersion prior
to practice or competition.
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41. Local Cold Application to the
Foot and Ankle, Lower Leg, or
Both Effects on a Cutting Drill

Shuler DE, Ingersoll CD, Knight KL,
Kuhlman JS. Indiana State Univ, Terre
Haute, IN 47809
Many neuromuscular functions, such as
nerve conduction velocity and muscle
spindle firing, are decreased by cold. In
contrast, some sensory components and
functional agility were not affected after
cold application. The purpose of this study
was to examine the effects of a 20-minute
cold application to various parts of the
lower extremity on an isolated part of a
cutting motion. Subjects were 33 college
students with no history of recent lower
extremity injury or adverse reaction to
cold. Subjects received each of four
treatment conditions: ice to the foot and
ankle, ice to the lower leg, ice to the foot
and ankle and lower leg, and no ice
(control). Following each treatment,
subjects performed three trials of a cutting
motion on a force platform. Three
orthogonal forces were measured: peak
lateral force, time to peak force, and total
contact time. The order which each subject
received treatments was determined by a
Balanced Latin Square. A repeated
measures MANOVA was used to determine
if there were any differences in the
orthogonal forces between treatment
conditions and if ordinal position of the
treatment affected the outcome. An
interaction occurred between treatment
conditions and ordinal position
[F(27,69) = 1.32; p = .01]. For peak force
the interaction was ordinal. Interactions for
time to peak and total time were disordinal.
Analyses of variance for treatment were
done on each level of ordinal position. The
Student-Newman-Kuels test was used for
post-hoc comparisons. Time to peak was
greater for the lower leg treatment than the
control treatment for subjects who received
the treatment on the third day
[F(4,29)=4.46; p<.05]. There were no
differences in peak force or total time
between treatments. In summary, time to
peak was affected, but only in one group
during one session. Peak force and total
time for a maximal cutting motion were not
affected shortly following ice application to
areas of the lower leg and foot and ankle.

42. Ankle Braces Cause Muscles
to Fatigue Faster

Williams RB, Ingersoll CD, Knight KL,
Kovaleski JE. Indiana State Univ, Terre
Haute, IN 47809
Ankle braces provide mechanical support
to the ankle joint thus restricting extreme
ranges of motion. The effects of bracing on
muscle activity or rate of fatigue during
closed chain activity has been documented.
The purpose of this study was to observe
differences in integrated electromyography
(I-EMG) during fatigue while wearing:
Active Ankle Trainer, AirCast Sport
Stirrup, McDavid Ankle Stabilizer, and no
brace (control). Twenty-nine subjects were
measured for I-EMG of the peroneus
longus during the last three repetitions of a
closed chain inversion activity. Subjects
performed as many repetitions of ankle
inversion as possible. The average I-EMG
of the last repetitions and the number of
repetitions were recorded. Subjects
consistently performed more repetitions
during the control condition (157+ 65) than
with any of the braces (Active Ankle
121 ±76, AirCast 115±55, McDavid
130+66), but there were no differences in
the number of repetitions performed among
the braces. The ankle braces (Active
Ankle-.59+.22,
AirCast-.69±.22,
McDavid = .65 + .22 mV-sec) did not cause
an increase in I-EMG activity in
comparison to the control (.59±.26
mV-sec). We conclude that the muscle
fatigues in the same way whether wearing
a brace or not, but fatigue comes sooner
while wearing a brace. The compression of
the braces could have caused ischemia or
nervous embarrassment to the muscles, thus
causing the muscles to fatigue faster.
Dynamic support of the ankle diminishes
more quickly during fatiguing activities
while wearing a brace.

43. EMG, Strength, and Agility
Measures Following Ice
Treatment to the Quadriceps

Diede MT, Knight KL, Ingersoll CD,
Kovaleski JE. Indiana State Univ, Terre
Haute, IN 47809

Previous studies have shown increases and
decreases in muscle force following
cryotherapy. Other studies have shown no
change in agility times following
cryotherapy. The purpose of this study was
to determine if there is a compensation in
muscle activation during an agility test
following cooling amongst subjects who
already demonstrated force reduction
following cooling. This study consisted of
two phases, strength testing and agility
testing. Sixty subjects were used in the
strength phase. The 30 subjects who
decreased 5 % or more in strength following
cooling during the strength phase were used
in the agility phase. The ice application for
both phases was a 20-minute ice bag over
the quadriceps, held in place with an elastic
wrap. The strength phase used a pretestposttest design. Subjects performed six
maximal knee extensions at 90°/sec, on a
Kin-Corn II followed by the ice application,
then immediately performed six additional
maximal extensions. Telemereted EMG was
used to determine I-EMG of the vastus
lateralis and hamstrings. During the
strength phase force production decreased
3.4% while I-EMG increased 44% amongst
all 60 subjects; in the 30 selected subjects,
force decreased 9.5% and I-EMG increased
32%. During the agility phase, a
cocontraction test was performed using a
blue sports cord doubled on a 2.44 m
diameter circle. The subjects completed 5
wall-to-wall repetitions for time. EMG was
recorded for the second through fifth steps
on the right leg vastus lateralis and biceps
femoris. Subjects were randomly tested.
There was no difference in concontraction
time or in biceps femoris I-EMG. Vastus
lateralis I-EMG however, increased 48%
following ice application. We conclude that
the cooled quadriceps adverse effects of ice
during functional activity may not be as
limiting as has been suggested. Further,
they compensate for decreased force
producing capabilities by recruiting more
motor units during agility testing.
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44. Role of the Vastus Medialis
Obliquus on Patellar Position

Halls GL, Kingsley CJ, Ingersoll CD,
Knight K.L, Ulrich G. Indiana State Univ,
Terre Haute, IN 47809
The inhibition of the vastus medialis
obliquus (VMO) has often been implicated
as one of the contributors to anterior knee
pain. This muscle is known as the dynamic
medial stabilizer of the patella and since its
function is inhibited much sooner than the
other quadriceps when pain or effusion is
present within the joint, it has a major
impact on the track of the patella. The
purpose of this study was to try and induce
fatigue of the VMO with the use of
electrical muscle stimulation to mimic
inhibition in hopes of changing the position
of the patella. Fourteen varsity female
track athletes with no prior history of knee
injuries participated in the study. The
subjects had their right patellofemoral joints
x-rayed with their quadriceps maximally
contracted using the procedure described by
Merchant both before and after electrical
muscle stimulation for 20-minutes. The xrays were then digitized using for the
following
dependent
variables:
patellofemoral congruence angle, the lateral
patellar angle, lateral patellar displacement,
and lateral patellar tilt. Pain was also
measured with a Visual Analog Pain scale
after an 8" lateral step-up both before and
after the stimulation. A paired t-test
analysis revealed no significant (p<.05)
differences between the pre and poststimulation patellar measurements. All
values on the Visual Analog Pain scale
were zero. We suggest that fatiguing the
VMO for 20-minutes on nonpathological
subjects does not cause a change in patellar
position. Either the VMO was not
adequately fatigued or prolonged (weeks or
months) VMO inhibition is necessary to
adversely affect patellar tracking.
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45. Joint Position Sense in the
Trained and Untrained Shoulder

Giunta SL, Bernier JN, Perrin DH. Univ of
Virginia, Charlottesville, VA 22903
Accurate joint position sense of the
shoulder is important for skill development
and to decrease the risk of overuse injury to
upper extremity athletes. Our study
examined whether upper extremity training
of the shoulder through sport results in
improved joint position sense over
untrained shoulders. Thirty-three females
were tested on the Cybex II (Cybex,
Division of Lumex, Inc, Ronkonkoma, NY)
for position sense of the shoulder. Sixteen
females had no upper extremity training
through sports in at least 8 years. Seventeen
were highly trained volleyball players with
no history of shoulder injury. Active and
passive angular joint reproduction in 25° to
30° internal rotation, 25° to 30° external
rotation, and 5° to 10° less than maximum
external rotation were evaluated. Repeated
measures AN OVA followed by a Tukey
post hoc analysis were performed. The
results revealed a significant main effect for
group (F= 4.79, /?<.05) with the trained
shoulder performing significantly better at
angular reproduction than the untrained
shoulder. These findings suggest that upper
extremity athletes may have enhanced
shoulder joint proprioception as a result of
participation in their sport.
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46. A Comparison of Visual
Analog and Graphic Rating
Scales for Assessing Pain
Intensity Following Delayed
Onset Muscle Soreness
Mattacola CG, Perrin DH, Gansneder BM,
Alien JD, Mickey CA. Univ of Virginia,
Charlottesville, VA 22903
This study simultaneously evaluated a
visual analog scale (VAS) and a graphic
rating scale (GRS) for the measurement of
pain following delayed onset muscle
soreness (DOMS) and following treatment
for the symptoms of DOMS. Data from two
studies were used to evaluate the pain
rating scales. Each study used a different
treatment modality. Twenty-four male
subjects
(mean age=20.1±1.5
yr,
ht=177.3±8.1 cm, wt=74.3±12.6 kg)
were assessed in study 1. Pain intensity was
assessed prior to and following induction of
DOMS and immediately before and after
each treatment session using a 10 cm visual
analog scale and a graphic rating scale.
Subjects were randomly assigned to receive
a 20-minute ice pack followed by a 7minute sham ultrasound treatment or a 20minute ice pack followed by a 7-minute
nonthermal ultrasound treatment.
Treatments were administered 24, 48, and
72 hours post exercise. In study 2, 18
subjects (3 males, 15 females, mean
age=20.3+2.3 yr, ht=170.8±7.3 cm,
wt=69.6 + 13.1
kg) were randomly
assigned to receive a 20-minute
microcurrent neuromuscular stimulation
(MENS) treatment or a 20-minute sham
MENS treatment.
Treatments were
administered 24, 48, and 72 hours
following exercise. Significant differences
(p < .05) were found between the VAS and
GRS for pretest conditions on day 1 and
day 2 for all subjects. There were no
significant differences between any other
days or tests. We attribute the differences
on day 1 and day 2 to the novelty of filling
out the scales. Therefore, consideration
should be given to potential differences the
first one or two times the scales are
completed. Further research is needed to
evaluate visual analog and graphic rating
scales for the measurement of pain intensity
following different clinical conditions.

47. Microcurrent Stimulation
Effect on Delayed Onset Muscle
Soreness

Alien JD, Mattacola CG, Perrin DH. Univ
of Virginia, Charlottesville, VA 22903

The purpose of this study was to examine
the efficacy of microcurrent electrical
neuromuscular stimulation (MENS)
treatment on pain and loss of range of
motion (ROM) associated with delayed
onset muscle soreness (DOMS). DOMS
was induced in the nondominant biceps
brachii of 18 subjects (3 males, 15 females,
age=20.3+2.3 yr, ht= 170.8± 7.3 cm,
wt=69.6 kg). Subjects were randomly
assigned to one of two groups. Group 1
received treatment with microcurrent
stimulation (200 uamps, 30 Hz, 10 min;
100 uamps, .3 Hz, 10 min) 24, 48, and 72
hours following DOMS induction. Group 2
served as a sham group and was treated
using a machine altered by the
manufacturer so that no current could flow
through the electrodes. Subjects were
evaluated before and after treatment on
each day and two methods were used to
assess discomfort; constant pressure was
applied to the biceps brachii using a
weighted Orthoplast marble and subjects
were asked to assess their pain while fully
extending their elbows. Following each
method, pain intensity was assessed using a
verbal rating scale. Elbow extension range
of motion was assessed with a standard
goniometer. Three 1 between (group) and 2
within (day, test) repeated measures
ANOVA were used to assess ROM and
pain sores. No significant difference was
found for the group by test interactions:
ROM[F(1,16) = .96, p = 3A], pain intensity
with elbow extension [F(l, 16) = . 14, p = .7],
and pain intensity using the Orthoplast
marble method [F( 1,160) = .74, p = A].
These results indicate there was no
difference between the microcurrent
treatment group and the sham treatment
group in reduction of pain and return of
range of motion over time. Additional
research is needed to determine the efficacy
of this commonly used therapeutic
modality.

48. Using the CA4000 Knee
Motion Analyzer to Assess Tibial
Displacement and Rotation in the
ACL Deficient Knee During
Functional Exams
Deivert RG. Ohio Univ, Athens, 45701
The quest to find a reliable functional test
for the ACL deficient and the surgically
repaired knee is ongoing. The purpose of
this study was to identify safe alternatives
to the one legged hop for distance (OLH)
by using the CA4000 Knee Motion
Analyzer. We hypothesized that there
would be no difference in the tibial
displacement and rotation in the chronic
ACL deficient knee during 7 functional
exams as evaluated by the CA4000 Knee
Motion Analyzer. Subjects included 8
athletic males, average age of 22.4 years,
who were ACL deficient for an average of
2.3 years. The ACL deficient knee was
classified through clinical exam, stress x-
ray, and KT1000. Subjects performed, in
random order, the OLH, isotonic one leg
press (50% BW), isokinetic evaluation
(60/180), isotonic one leg extension (30%
BW), and lateral movements on slideboards
with 3 different end plate angles (20°, 45°,
and 90°) while wearing the CA4000. All
ACL deficiencies were confirmed surgically
and repaired using the middle third of the
patellar tendon. The same battery of tests
were performed at 6, 9, and 12 months
post surgery. Graphic illustrations of tibial
movements before surgery, after surgery,
and control are presented. Knee flexion
coupled with tibial translation, tibial
rotation, varus/valgus, and open and closed
chain activities will be discussed.
Preliminary results indicate that a poor
KT1000 (passive) score does not guarantee
a poor CA4000 result (functional). Also,
tibial displacement during leg press was not
dependent on load. The leg press produced
varus at 45 ° of knee flexion and valgus at
30° of knee extension. Anterior tibial
displacement was accompanied by increased
tibial internal rotation. Subjects felt more
comfortable on slideboards with inclined
end plates. The slideboard with the 90° end
plate produced greater anterior tibial
displacement, internal rotation, and varus.
It is concluded that there are extreme
differences in the amount of tibial
displacement in ACL deficient knees during
the 7 functional tests as evaluated by the
CA4000 Knee Motion Analyzer. The
exercises tested knee extension, isotonic leg
press, and lateral movement activities on
slideboards with inclined end plates proved
to be a successful measure functional ability
while protecting the knee joint both before
and after surgery.

49. Anterior Cruciate Ligament
Injury in Skeletally Immature
Patients: a Natural History

Stanwood M, Brown MD, Grosso N,
Hayda R. Alfred I duPont Institute,
Wilmington, DE 19899
The natural history of individuals who
injure their anterior cruciate ligament
during growth is not clearly understood.
Treatment options include observation,
physical therapy, and bracing. To optimize
functional outcome of treatment decisions,
14 patients with open physes, who had been
treated nonoperatively for an ACL injury
sustained at least 2 years prior, were
identified in a review of the records at the
Alfred I duPont Institute. Of the 14
patients, 1 male and 4 female patients were
studied. Average age at injury was 11 (7 to
13). Four patients reported having
instability with activities of daily living.
Lachman and anterior drawer tests were
positive in all patients. Pivot shift was
positive in 4 patients. Four patients had
anterior knee pain. The average Lysholm
score was 63.4 (range 45 to 100). Two
patients had recurrent effusions following
instability episodes. One patient did not
participate in sports, 1 participated in
recreational, and 3 in competitive sports.
The average KT 1000 maximum manual
difference was 5.4 mm. This included a
patient who had recently ruptured her
contralateral ACL. The one leg hop
quotient averaged 97.8% (range 85% to
110%). Cybex testing revealed the greatest
weakness in quadriceps maximum torque at
180°, average deficit 10% (range 15% to
23%). MRI confirmed ACL rupture in four
patients, meniscal tears in three patients,
and degenerative change in one. Plain
radiographs revealed no significant
degenerative changes. Only the KT 1000
difference was found to be statistically
significant (p<.05). This is a small group
of patients but, to our knowledge,
represents the largest long-term follow up
of ACL injuries in children. This study
does not address surgical treatment options.
Interference with lifestyle, recurrent
instability, meniscal pathology, and
degenerative changes were observed
frequently. Based on our experience, we
would suggest: 1) immobilization and
crutches in the initial post injury period, 2)
rehabilitation directed towards recovery of
muscle strength and range of motion, 3)
return to athletic activities in an ACL
brace, and 4) surgical reconstruction if the
patient has: a) recurrent instability episodes
with activities of daily living, b) instability
with athletic activities in spite of bracing,
c) instability and a symptomatic meniscal
tear (Our preferred reconstruction technique
for this population utilizes autogenous
semitendinosus and gracilis tendons with
drill holes through the physis).
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50. Specificity and Reliability of
Five Unilateral Functional Tests
of the Lower Extremities

Schulthies SS, Draper DO. Brigham Young
Univ, Provo, UT 84601
Functional tests have gained popularity in
sports medicine to assess both functional
gains during rehabilitation and readiness to
return to sports. For a test to be effective,
it must categorize a high percentage of
uninjured athletes as "normal" (specificity),
a high percentage of injured athletes as
"abnormal" (sensitivity), and exhibit a high
degree of reliability. The purpose of this
study was to determine the specificity and
reliability of 5 unilateral tests of the lower
extremities. Twenty-three college-aged men
and 21 women performed 5 tests: vertical
hop (VH), horizontal hop (HH), retro
horizontal hop (RHH), triple hop (TH), and
a timed crossover hop test (COH). In all
hop tests for distance, subjects (after
warming up) hopped as high or as far as
they could for 3 trials on each leg. They
locked their hands behind their backs to
eliminate the effect of momentum from the
arms. In the COH, the subjects hopped
back and forth over a lO'xl.5" line while
hopping forward, backward, right and left
along the line. The test was timed and a 1
second penalty was assessed each time the
subject jumped on the line, jumped twice
on the same side of the line, or stepped
down with both feet. We randomized the
order (right vs left) for all tests and
recorded the best of 3 trials for each leg.
We computed limb symmetry (R/L-1) x 100
for each individual on each test. We
defined a normal score as <15% limb
symmetry. We tested 12 men and 8 women
a second time and computed relative (ICC
2,1) and absolute SEM reliability. VH,
HH, and TH all exhibited acceptable
specificity, while RHH and COH exhibited
borderline acceptable specificity. Learning
may be a significant factor in the COH, as
specificity scores improved from 86% on
the first session to 100% on the second. TH
was by far the most reliable test. VH, HH,
and RHH exhibit acceptable reliability,
while training may be necessary for the
COH test to be acceptable. The ICC 2,1's
are artificially low due to low intersubject
variability inherent in tests with high
specificity. SEM's are more indicative of
the actual reliability. Finally, for these tests
to be useful sensitivity must be established.
Thus the study should be repeated on
suitable patient populations.

Fuchs EJ, Huang CH, Bryant JE, Ransone
JW. San Jose State Univ, San Jose, CA
95192.

Specificity

Vertical Hop
90.9%
Horizontal Hop
97.7%
Retro Horiz Hop 86.4%
Triple Hop
100.0%
Cross Over Hop 86.0%
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Pincivero DM, Henry TJ, Lephart SM.
Univ of Pittsburgh, Pittsburgh, PA 15261.

Many devices and techniques for football
helmet face mask removal exist in the
current literature. However, no studies are
available to provide information regarding
the effectiveness of these devices in regards
to time of extrication on various types of
helmets and face masks. The purpose of
this investigation was to measure four
football face mask removal devices (anvil
pruner, power screwdriver, Trainer's
Angel™, and manual screwdriver) on two
types of face mask mounts (Schutt®
ArmourGaurd™ RS-System and Riddell®
Kra-Lite IV™ System) to determine if any
significant difference existed with respect to
time of extrication. A pilot study evaluated
all testing procedures and determined that
bolt-cutters and heavy duty electrician wire
cutters were ineffective in extrication as set
forth in this study design. A group of seven
subjects consisting of six certified and one
noncertified athletic trainer was utilized in
the actual study. A repeated trial design of
each device on two different face mask
support fasteners was performed. A
two-factor (extrication x face mask
fastener) analysis of variance (ANOVA)
with repeated measure was utilized to
analysis the data. A Tukey Post Hoc
procedure was performed when statistical
significance was found. The results,
indicated the Kra-Lite IV™ mount was
harder to cut than the RS-System mount,
the power screwdriver was better at
removal of the Kra-Lite IV™ mount than
the anvil pruner, and the anvil pruner was
better in removal of the RS-System, when
compared to its removal time of a Kra-Lite
IV™ mount. The study provided important
data in documenting the difficulty in
extricating a face mask attached with a
Kra-Lite IV™ mount versus one attached
with a RS-System. The data provides
athletic trainers, coaches, physicians and
other medical personnel responsible for
primary coverage of football related
activities with information that aids in the
selection of an extrication tool to carry
during practice and games.

The inclusion of proprioceptively mediated
neuromuscular control activities into the
anterior cruciate ligament (ACL)
rehabilitation protocol has increased despite
the lack of scientific evidence quantifying
the efficacy of this treatment. The purpose
of this study was to examine the effects of
a 4 week kinesthetic training program on
proprioception and balance hi the ACL
injured knee. This study included 14 ACL
injured (10 reconstructed, 4 deficient),
college-age individuals (age—22.1+4.7 yr,
ht=174.2±ll.l cm, wt=76.6 + 19.1 kg)
and used a One-Group Pretest-Posttest
Design. Proprioception was evaluated using
a Proprioception Testing Device designed
to assess kinesthesia and joint position sense
by the threshold to detection of passive
motion (TTDPM) and reproduction of
passive positioning (RPP), respectively,
into flexion and extension. Balance was
assessed by a stability index value obtained
from the Kinesthetic Ability Trainer (KAT,
Breg Inc) under 4 conditions: static
involved and uninvolved single leg stance,
static bilateral stance and dynamic bilateral
stance. Dynamic balance training was
performed 3 days a week for 4 weeks on
the KAT for involved and uninvolved single
leg and bilateral stance. A paired t-test was
used to determine significant pre and
posttest differences for balance and
proprioception (a set at p<.Q5). The
results from this study demonstrated a
significant improvement in dynamic balance
scores following a 4 week kinesthetic
training program. Static balance scores did
not appear to be statistically different (see
Table below). Proprioception scores for
RPP moving into knee flexion showed
significant improvement following the
training period (p = .041). Proprioception
values for RPP moving into extension and
TTDPM moving into both extension and
flexion did not show significant changes.

Static Balance Scores

Results of Functional Testing
Test

52. Kinesthetic Training Effects
on Balance and Proprioception in
the Anterior Cruciate Ligament
Injured Knee

51. Face Mask Removal Time of
Four Face Mask Extrication
Devices

ICC 2,1
.33
.19
.36
.77
-.07

SEM
14.2%
10.6%
10.7%
1.9%
17.7%
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Condition
Single involved
Single uninvolved
Bilateral static
Dynamic

Pretest
975
1127
1119
932

±
±
_l_
±

88.63
93.52
80.45
81.11

Posttest
1103
1199
1334
690

± 89.58
± 165.61
_j_ 170.10
± 45.76

p-value
.22
.64
.24
.008

53. A Theoretical Model and
Formula for Athletic Training
Salaries
Moss CL. Southern Nazarene Univ,
Bethany, OK 73008

According to the latest National Athletic
Trainers' Association Board of
Certification's (NATA-BOC),
"Role
Delineation Study" concerning the athletic
training profession, no matter what setting
in which athletic trainers practice, their
professional responsibilities are basically
the same. If their job responsibilities are
the same, with the same certification exam
given by the NATA-BOC, then why is
there such a discrepancy in salaries
throughout the United States at both the
same and different job settings:
college/university, high school, and
hospital/clinic. The purpose of this study
was to develop a salary formula which
would equalize this discrepancy. It has been
found that the local school district's pay
scale (based on raises and tax levies) is an
excellent predication of the financial
stability of the surrounding community.
Utilizing the local teachers' pay scale and
supplemental salary schedule for
extracurricular activities, an administrator
can determine what an athletic trainer
should be paid for his/her services. An
example would be $18,003 (BS) and
$19,713 (MS) for an entry-level athletic
trainer. The supplemental contract can be
determined by adding the head football
coaches' stipend ratio (.115) and
winter/spring head coaches' stipend ratio
(.10). The sum of these 2 should equal
approximately the same as the athletic
directors' stipend ratio (.215). Using this
formula the athletic trainer at this high
school would make $18,003 + $3,870.65
($18,003 X .215) = $21,873.65 for a
9-month contract. If the athletic trainer has
additional experience or education, the
salary scale and supplemental schedule
would take these variables into
consideration. This same formula can be
used for any athletic training position.
Since a master's degree is usually required
at college/university positions, use the base
salary for a master's degree ($19,713).
Since this salary is based upon a 9-month
contract the base salary would have to be
multiplied according to the length of
contract: 12-month ($19,713 x 1.33 =
$26,218), 11-month ($19,713 X 1.25 =
$24,641), and 10-month ($19,713 X 1.15 =
$22,669). A supplemental salary should be
awarded when teaching responsibilities are
also part of the job description. Since most
hospital/clinic positions offer a 12-month
contract, the same schedule as above
($19,713 X 1.33= $26,218) would be the
entry-level salary for a master's degree. If
the athletic trainer's responsibilities also
include local school supervision, then
additional monies would be contracted
according to the supplemental schedule of
that school.

54. Characteristics of Recently
Hired Athletic Trainers: Which
Are Most Important

Gansneder BM, VanLunen BL, Arnold BL,
Mattacola CG, Szczerba JE, Perrin DH. U
of Virginia, Charlottesville, 22903
This study was part of a larger study of
hiring athletic trainers. The purpose was to
identify characteristics of job applicants
seen as most important by prospective
employers and to determine how college,
high school, and clinical employers rated
different characteristics. A survey was sent
to all prospective employers who placed an
advertisement in the NATA position
vacancy announcements from Jan 1, 1994
to Oct 1, 1994. Of 472 surveys 282 (60%)
were returned. The survey has an error rate
of +1.9% (corrected for a finite sample).
Employers rated 35 criteria in the
search/hiring process. The 6 criteria
receiving the highest ratings ("most
important") were (in order): NATA
certification, performance in the job
interview, possession of a bachelor's
degree, eligibility for NATA certification,
oral recommendations, and reputation of
their degree program. The 6 criteria
receiving the lowest ratings ("least
important") were (in order): graduate and
undergraduate degrees from the same
institution, a doctorate, a PT license,
publishing research, presenting research,
and graduate and undergraduate degrees
from different institutions. For statistical
analysis, employers were divided into 3
different employment settings: high school
(62), clinics (111), and colleges (101).
Using the importance score of the 35
criteria for hiring, a discriminant analysis
(DA) was performed to predict the
employers' employment setting. The DA
resulted in 2 significant (p<.05)
discriminant functions. The first
discriminated between college-level and
high school. College level employers
considered a masters degree, clinical
experience in a college, computer literacy,
undergraduate and graduate degrees from
different institutions, teaching experience,
supervisory experience in athletic training,
and equal opportunity issues more
important than high school employers. High
school employers thought it was more
important to have clinical high school clinic
experience. Clinical employers were more
likely to rate experience in a clinic,
experience with a specific sport, and
NATA certification as important. High
school employers were more likely to rate
teaching certification and a bachelor's
degree more important. These two
functions were able to correctly classify the
settings of 86% of the employers, including
76% high school, 87% clinic, and 90%
collegiate. Findings suggest athletic trainers
may need different preparation for different
settings, and athletic training programs
should make this information available to
their students.

55. Fostering Critical Thinking
Skills Through Undergraduate
Athletic Training Curricula

Fuller DV. Univ of Southern Mississippi,
Hattiesburg, MS 39406
Critical thinking (CT) has become an area
of focus in several academic disciplines.
Although athletic trainers need to be able to
utilize CT skills, we don't know whether
student athletic trainers are encouraged to
learn to think critically. The purposes of
this study were 1) to determine whether or
not athletic training educators are providing
their students with course materials (ie,
learning objectives and examination
questions) which foster CT skills within the
second, third, and fourth years (class
levels) of undergraduate education; and 2)
to determine if written assignments and
written examinations from athletic trainingspecific courses are measuring the extent to
which students have developed CT skills.
Thirty institutions seeking accreditation for
their athletic training programs from the
Commission on Accreditation of Allied
Health Educational Programs (CAAHEP) in
the 1994-95 academic year were used in
this study. Each curriculum director was
provided a checklist of athletic trainingrelated courses that had been published in
their institution's course catalog. The
curriculum directors were asked to submit
a course syllabus, 2 to 3 examinations, or
both from each course. Thirteen curriculum
directors (43%) provided their course
materials. Twelve course titles emerged
from an analysis of the materials, and each
course was placed into one of three class
levels (ie, sophomore, junior, and senior).
From 64 usable syllabi, a total of 678
learning objectives were classified as either
CT or noncritical thinking (NCT). In
general, the objectives were equally
distributed between CT (52%) and NCT
(48%). As class levels increased toward the
senior year, the percentage of CT
objectives decreased slightly (51%, 54%,
and 48% respectively). From the 81
examination questions, 3215 were classified
as either CT or NCT. There was a slightly
higher percentage of questions which
fostered CT skills written for seniors (15%)
than the other two class levels (both 13%).
Also taken from the syllabi, a total of 143
written assignments, all of which were
classified as CT. The results of this study
indicate that, for this sample of course
materials, learning objectives signaled good
intentions for the development of CT but
written exams did not reflect the CT
objectives. These athletic training educators
seemed to foster students' CT skills more
in their written assignments rather than
within their written examinations. Perhaps
valid educational instruments, such as
Bloom's taxonomy (1956), may serve as a
good reference for planning courses,
learning objectives, and examinations.
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56. Objectivity and Validity of
the Lateral Scapular Slide Test

Tippett SR, Kleiner DM. Bradley Univ,
Peoria, IL 61606 and Univ of North
Florida, Jacksonville, FL 32216
The lateral scapular slide test (LSST) is
used to evaluate dynamic stability of the
scapulothoracic joint. The distance between
the inferior angle of the scapula and the
spinous process of a thoracic vertebra
located adjacent to the inferior angle is
measured with hands resting at the side and
then with shoulders abducted to 90°. In this
study we assessed the intertester reliability
and validity of the LSST in subjects with
normal and abnormal shoulders, and the
effects of subscapular skinfold thickness
LSST measurement. Subjects were 9
females and 9 males with abnormal
shoulders who were presently being
evaluated for a variety of shoulder girdle
conditions and controls were 11 females
and 7 males with no past or present
shoulder pain and/or dysfunction. To assess
objectivity, LSST measurements were taken
on all subjects by two independent
examiners. To analyze validity, subjects in
both groups were x-rayed and LSST
measures from the x-ray were compared to
those of the independent examiners.
Measurements of scapular position were
taken on every subject bilaterally with the
arm at 0° of abduction and also with the
shoulders internally rotated and abducted to
90°. Data were analyzed via independent
t-tests and correlation coefficients with
statistical significance set at p<.05. In
normal subjects there was no significant
difference between examiners when
measuring at 0° on the right and at 90° on
the right and left sides. However, a
significant difference was noted between
examiners when measuring scapular
position on the left side at 0°. Correlation
coefficients were .73 & .76 at 0°, and .50
& .56 at 90° for the right and left
shoulders, respectively. In the subjects with
shoulder pathology, significant differences
were noted between examiners at 0° on the
left shoulder and on both shoulders at 90°.
Correlation coefficients were .52 and .77
for the right and left shoulders at 0°, and
.69 and .71 for the right and left shoulders
at 90°. There were no significant
differences between examiners when
comparing their LSST measurements to
x-ray values; however, the difference
between normal and abnormal
measurements of the independent examiners
for the right and left shoulders ranged from
.5 cm to 2.1 cm. Subscapular skinfold
measurements did not affect the validity of
the LSST A side-to-side difference of
greater than 1 cm is considered to be
indicative of potential dysfunction of the
scapulothoracic articulation. Based on the
results of this study we recommend that
clinicians use 2 cm as an indicator of
scapulothoracic dysfunction rather 1 cm.

S-40

57. Prevalence and Features of
Joint Hypermobility in Collegiate
Athletes

Moran MJ, Decoster LC, Lindsay RH,
Bernier JN, Vailas JC. New Hampshire
Musculoskeletal Institute, Manchester, NH
03101
An abundance of literature suggests
hypermobile individuals may be at a greater
risk of musculoskeletal injury than those
who are not hypermobile. Because of this,
many researchers recommend that
hypermobiles avoid or curtail participation
in strenuous physical activity. However,
relatively few studies have looked at
hypermobility in athletic populations.
Consequently, we set out to determine the
prevalence of joint hypermobility in
collegiate athletes in an effort to clarify the
importance of researching its impact on
athletic injury risk. Using the widely
accepted Carter- Wilkinson-Beighton
screening method, three certified athletic
trainers screened 724 NCAA Basketball and
Lacrosse athletes during 1995-1996. The
screening method used examined bilateral
range of motion at the fingers, thumbs,
elbows, knees, and trunk, and utilized a
scoring system of 0 to 9, scoring 1 point
per positive test. Those subjects who scored
5 or higher were classified as hypermobile.
Results: The subject pool consisted of 355
men (age=20.4±1.7, 85.5% white) and
369 women(age=20.2±4.35, 90% white).
Twenty-nine of the 353 men (8.2%) and
100 of the 363 women (27.1 %) scored five
or higher on the screening scale, yielding
an overall hypermobility prevalence of
17.8%. The most frequent screening score
among males was zero (36%), and among
females was two (20%). The least frequent
score for both males and females was nine
(males = .3%, females = 2.2%). Knee
hyperextension beyond 10° was most
commonly noted (41.2% in males and
57.6% in females) and hyperextension of
the wrist and MP joints so that the fingers
were parallel to the forearm was least
common (4.5% in males and 8.7% in
females). The results of this study indicate
that: 1) The prevalence of hypermobility in
collegiate athletes falls within the same
range as samples of non-athletes (2.1 to
38%, depending on the gender, age, and
racial make-up of the sample) , 2) women
are more hypermobile than men, 3)
prevalence of hypermobility among female
college athletes is nearer to the high end of
the range of reported prevalence among
females (6.6-38%) while prevalence among
male college athletes is nearer the middle
(2.1-18), and 4) a significant number of
athletes are hypermobile. These data
confirm the need for investigation of the
impact of joint hypermobility on athletic
injury risk. Further, since hypermobility is
much more prevalent in females than in
males, future researchers would benefit by
concentrating on females.
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59. Assessment of First Aid
Knowledge and Decision-making
of High School Coaches

Dunn LR, Ransone JW. San Jose State
Univ, San Jose, CA 95192
Athletic coaches are frequently faced with
the responsibility to care for athletic
injuries. The potential exists for bias to
effect the coaches' decisions if the outcome
of the game may be jeopardized. The
objective of this study was to assess the
first aid knowledge and decision-making of
interscholastic athletic coaches. One
hundred four high school athletic coaches
completed test packets containing a brief
demographic survey, First Aid Assessment,
and Game Situation Data Sheet. The First
Aid Assessment had 38 multiple choice
questions; the Game Situation Data Sheet
had nine scenarios that required a yes or no
response. Thirty-eight (36%) of the coaches
tested achieved passing scores on the First
Aid Assessment, with a range of 19 to 34.
Chi square analysis was performed on two
scenarios from the Game Situation Data
Sheet. Results of this investigation found
differences between: a) first aid knowledge
of coaches and accredited standards of first
aid competency, and b) decisions made by
coaches in one game situation. From this,
two conclusions were drawn, finding: 1)
Coaches in this study did not adequately
meet first aid standards as established for
this study in accordance with the American
Red Cross, and 2) When losing a close
game and a starting player is injured, a
conflict of duties affected the decision
coaches made.

60. An Update: A Regional
Analysis of the Hiring Practices
of Athletic Trainers by Northern
Illinois High Schools

Schlabach GA. Northern Illinois Univ, De
Kalb, IL 60115
The purpose of this study was to compare
the regional differences in the 1993 and
1995 hiring practices of athletic trainers by
public and private northern Illinois high
schools. The regional characteristics of
northern Illinois are unique because it
includes a major US city (Chicago), a large
city (Rockford), a suburban area, and a
rural area. In the fall of 1993 and 1995, a
survey was sent to athletic directors of 426
public and private high schools in twenty
northern Illinois counties. Fifty four percent
and 51 % of the athletic directors responded
to the survey in 1993 and 1995,
respectively. The completed surveys were
assigned one of 3 regions: 1) Chicago, 2)
suburbs, and 3) rural. The results of the
survey were regionally cross tabulated and
a frequency analysis examined the data. In
1993, only 23% of northern Illinois high
schools hired an athletic trainer (AT) with
a teaching assignment. However, in 1995,
38% of the high schools employed an AT
with a teaching assignment. Of those
schools that employed an AT with a
teaching assignment, the 1995 regional
profile revealed that Chicago employed
39%, the suburbs 39%, and the rural area
22%. Sports medicine clinics often hire
ATs to service the area high schools. In
1993, 49% of northern Illinois high schools
received athletic training services from a
clinic. This was similar to the findings in
1995 which reported 46%. In 1995, each
region hired one third of all the clinical
ATs. As far as future hires are concerned,
in 1993, 13% of northern Illinois high
schools anticipated an AT with a teaching
assignment hire within 2 years. Similarly,
in 1995, 16% of the high schools anticipate
an AT with a teaching assignment hire. Of
all the future ATs with a teaching
assignment, Chicago anticipates the most
hires (44%), followed by the rural region
(36%), and finally the suburbs (20%).
Finally, in 1993 17% of the northern
Illinois high schools reported no interest in
hiring an AT, whereas in 1995 only 8%
reported no interest. The results of the
survey suggest that teaching certification
will be an important consideration in future
AT hires in Chicago, the suburbs, and rural
region of northern Illinois.
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An Assessment of Sports Medicine Supervision in
Southeastern United States Secondary Schools

Mild Head Injury Effects on Postural Stability in
Athletes: a Preliminary Study

Floyd RT, Wright KE. The Univ of West Alabama, Livingston, AL
35470

Guskiewicz KM, Perrin DH, Gieck JH, Saliba EN, Gansneder BM,
Earth JT, Kahler DM. Univ of Virginia, Charlottesville, VA 22903

The purpose of this study was to determine the levels of health
supervision within the southeastern United States secondary schools
and to determine whether significant relationships existed between
the levels found and expenditures per student, average enrollment,
and the number of sports offered. The American Academy of
Pediatrics' Health Supervision Checklist for Scholastic Athletic
Programs was mailed to 2,100 secondary school principals to which
there were 678 usable responses. These responses provided the
database regarding levels of health supervision overall as well as the
categories of administration, organization, and staffing, facilities and
equipment, event coverage, and education. Each school's average
enrollment by grade for Grades 9 through 12 was determined by
sorting 1992-1993 enrollment data obtained from the National
Center for Education Statistics database files. Expenditures per
student were obtained from each state board of education and the
number of sports offered were collected from directories of each
state high school athletic association. Expenditures per student,
average enrollment, and the number of sports offered were utilized
as independent variables in a multiple regression model conducted
to determine their relationship to health supervision overall and its
various categories. Health supervision levels were not significantly
related to the independent variables (p > .05) in any category except
organization, administration, and staffing and in the overall totals.
The organization, administration, and staffing category was
significantly related, in a positive manner, regarding average
enrollment (p<.001) and number of sports offered (p<.0l).
Expenditures per student were not significant (p > .05). The overall
level of health supervision was significantly related, in a positive
manner, to average enrollment (p < .05), but not to expenditures per
student or the number of sports offered (p>.05). Overall health
supervision and organization, administration, and staffing are
significantly related positively to average enrollment. Neither
average enrollment nor expenditures per student significantly relate
to the overall level of health supervision or its individual categories
but a positive relationship exists between the number of sports
offered and organization, administration, and staffing levels. The
highest level of health supervision by category was event coverage,
followed by facilities and equipment, organization, administration,
and staffing, and education.

Athletic trainers and team physicians are often faced with the
dilemma of when to return athletes to participation following mild
head injury (MHI). Unfortunately, clinicians rarely have quantitative
information on which to base their decision. The purpose of this
investigation was to identify postural stability changes in acute MHI
athletes. Seventy high school and college male athletes were
prescreened for postural stability using the Chattecx Balance
System™ during three different eye conditions (open, closed, and
visual conflict dome) and three different platform conditions
(normal, foam, and moving). Ten of the prescreened subjects
(age=17.4 + 2.2 yr; ht=183.8±8.1 cm; wt = 87.7±17.3 kg)
suffered a MHI and returned for testing on days 1, 3, 5 and 10
following injury, and one month postseason. A group of matched
control subjects (age = 18.6±2.6 yr; ht=185.7±6.7 cm;
wt = 84.5 + 19.5 kg) was selected for comparison purposes. A
repeated measures ANOVA for sway index (SI) revealed significant
(p<.05) differences between MHI subjects and control subjects on
day 1 postinjury as compared to the prescreening and/or subsequent
tests. An additional analysis for dynamic accuracy scores (DAS)
revealed that MHI subjects had significant (p<.05) improvements
form day 1 postinjury to day 3 postinjury; however, control subjects
demonstrated insignificant changes. Additionally, nine subjects
(age=19.9±4.2 yr; ht=182.3 + 10.9 cm; wt = 89.7± 25.3 kg)
having sustained MHI were recruited from local high schools and
local emergency rooms. These subjects and a group of matched
controls (age=22.1±3.3 yr; ht=181±9.9 cm; wt = 84.9±25.6 kg)
were assessed under the same conditions as prescreened subjects.
The analysis for center of balance (COB) revealed that during the
moving platform condition, MHI subjects maintained their COB at
a greater distance from the center of the base of support, especially
when vision was confounded (p<.05). Control subjects, however,
moved closer to the center of their base of support as vision was
confounded. An additional analysis for SI inclusive of all MHI
subjects and all control subjects revealed that MHI subjects
demonstrated increased postural sway compared to control subjects
on day 1 postinjury during all platform conditions, and on day 3
during the foam platform condition (p < .05). The analysis for COB
using the same subjects revealed that MHI subjects again maintained
their COB further away on day 1 postinjury compared to subsequent
tests (p<.05). These findings suggest that computerized dynamic
posturography is a useful tool in objectively assessing postural
stability in MHI subjects. Subjects with MHI appear to demonstrate
impaired postural stability 1 to 3 days following injury. This study
is the first step towards establishing a recovery curve for MHI
athletes. This information should aid clinicians in determining when
an athlete can safely return to participation.
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Characteristics of Recently Hired
Athletic Trainers: Common
Characteristics and Their
Association to the Practice
Setting

Arnold BL, VanLunen BL, Mattacola CG,
Szczerba JE, Gansneder BG, Perrin DH.
Univ of Virginia, Charlottesville, 22903
The purpose of this portion of a larger
study of the hiring of athletic trainers was
to determine the demographics and
professional credentials of recently hired
athletic trainers and the association between
these characteristics and the high school,
clinical, and collegiate settings. A survey
was sent to all prospective employers listed
on the NATA job vacancy notices from
January 1, 1994 to October 1, 1994. Of the
472 surveys sent, 282 (60%) were returned
with a sample error rate of + 1.9%. Based
on these data, 36.3%, 60.2%, and 3.5% of
those athletic trainers recently hired
possessed a bachelor's, master's, or
doctoral degree, respectively. Of these
females
recently hired individuals,
comprised 39.7% of the group, nonwhites
7.9%, and married individuals 29.4%.
Additionally, 2.4% were physical
therapists, 17.9% were EMTs, and 76.2%
were CPR instructors. Finally, 22.6% were
certified via an internship program, 49.4%
via an NATA accredited undergraduate
program, and 27.9% via an NATA
accredited graduate program. To determine
the association of these factors to the
respective employment settings, a Chisquare test was conducted with an alpha
level of .05. Based on the Chi-square
analysis, no association was found between
the employment setting and gender,
ethnicity, marital status, educational route,
physical therapy credential, or EMT
certification. The Chi-square was
significant for the association between
highest degree earned and employment
setting and between employment setting and
the CPR instructor's credential with those
in the collegiate setting contributing greatest
to the Chi-square. Of those individuals in
the high school, 25.4% had the CPR
credential, and 30.8 and 43.8% had the
CPR credential in the clinic and collegiate
settings, respectively. Thus, athletic trainers
recently employed in the collegiate setting
were more likely to hold a master's degree
and CPR instructor's certification. Athletic
trainers recently employed in the clinical
setting typically held either a bachelor's or
master's degree, and athletic trainers
recently employed in the high school setting
typically held a bachelor's degree.
Additionally, this suggests that those
candidates with a master's degree had the
greatest flexibility in job selection.

Evaluation and Comparison of
the Thirteen Graduate Level
Athletic Training Education
Programs

Keating MJ, Bell GW. Univ of Illinois,
Urbana, IL 61801

With the increasing growth of the athletic
training profession, employment opportu
nities are becoming fewer and fewer and
employers are seeking the most knowledge
able candidates. Because of this, more
athletic trainers are enrolling in graduate
school. There are many graduate level
athletic training educational programs, but
only 13 are NATA accredited. In this
study, the authors have attempted to
evaluate and compare the 13 accredited
graduate level ATEPs. Our aim is to assist
prospective graduate students in selecting
the program that best suits their interests.
The authors developed a questionnaire to
examine four areas of graduate education:
admissions, assistantships, academic pro
gram, and education resources. Program
directors of each university filled out the
questionnaire. The 13 schools involved in
clude: the Univ of Arizona, Univ of Flor
ida, Univ of Illinois at Urbana-Champaign,
Illinois State Univ, Indiana Univ, Indiana
State Univ, Univ of North Carolina, Old
Dominion Univ, Univ of Oregon, San Jose
State Univ, Temple Univ, Univ of Virginia,
and Western Michigan Univ. Results of the
survey indicated that each of the programs
have different standards and requirements.
Six schools have a 2-year program, while 4
schools offer a 1-year program. Three
schools have programs that last 1 to 2
years. Only 3 schools require students to
complete a thesis. Some schools' academia
focuses on advanced athletic training
techniques, while others focus more on
research, administration, and profession
alism. There were also significant differ
ences between the 13 schools regarding
admission, assistantships, and educational
resources. For example, most schools re
quire a minimum undergraduate GPA of
3.0/4.0, but 5 schools only require a 2.57
4.0 to 2.8/4.0. All but 2 schools require
students to take the GRE. Some schools
reported as high as 60 to 90 applicants per
year, while 1 school only had 12 completed
applications. Of the accepted graduate stu
dents, some schools reported that 100% of
their students were NATA certified; other
programs noted that as low as 33 % of their
students are certified. The number of assis
tantships offered by each program yearly
ranged between 6 to 30 positions. Stipends
also varied. Lastly, the questionnaire exam
ined educational resources. Most programs
use guest lecturers, surgical observations,
athletic training internet, and videotape
libraries.

Knowledge, Attitudes, Perception
of Risk, and Preventive
Behaviors Related to HIV/AIDS
in College Student Athletes and
Nonathletes

Andersen JC, Chopak JS, Bryant LD.
Georgia Southern Univ, Statesboro, 30460

Recent data suggests individuals aged 15
to 24 are at significant risk for HIV
infection. The objectives of our study were
to examine the knowledge, attitudes,
perception of risk, and preventive behavior
related to HIV/AIDS of student athletes at
a mid-size university in the Southeast. We
surveyed whether student athletes (n = 249)
differed in their knowledge, attitudes,
perception of risk and prevention behaviors
related to HIV/AIDS compared to a sample
of students (n=307) drawn from the
general university student population.
Because of the often accorded elevation in
status that student athletes may experience,
we hypothesized that differences may exist
in their perception of risk, and prevention
behavior compared to nonathletes. Data was
collected using a paper and pencil survey
adapted from the Student Athlete
Questionnaire and the Safer Sex Scale. The
priori alpha level was set at .01. We
observed no differences between the student
athletes and nonathletes on measures of
knowledge, attitudes, perception of risk and
prevention behaviors regarding HIV/AIDS
with one exception. Nonathletes more
strongly disagreed than student athletes that
persons with AIDS should receive
sympathy if HIV was contracted through
their sexual behavior (F = 7.26, df = 1,553,
/?<.01). We observed several differences
between male and female student athletes.
In addition, female athletes perceived
greater risk for harming themselves than
male athletes by having sex with a partner
without knowing their sexual history
(p<.Ql). A relationship was observed
between scholarship status and number of
lifetime sexual partners (x2 = 29.1, df=8,
p<.Q\). Follow-up assessment of
predictive relationships indicated
scholarship (partial and full) athletes had a
higher probability of more lifetime sexual
partners than nonscholarship athletes.
Further analysis demonstrated no
relationship between scholarship status and
number of lifetime sexual partners in
female athletes while a relationship was
demonstrated between scholarship status
and number of lifetime sexual partners in
male athletes (x2 =28.2, df=8, p<.0\).
The differences observed between male and
female athletes suggest male athletes,
particularly male scholarship athletes, may
have a lower perceived risk for HIV/AIDS
and may be engaging in multiple sexual
relationships during their tenure in college.
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Identification of Eating
Disordered Behavior in Collegeaged Female Athletes

Teaford JE. Boise State Univ, Boise, ID
83707
Eating disorders are not only seen in the
average population but also seen in athletes.
During the past decade, female athletes
have been identified as a population
particularly at risk for developing eating
disorders (Burckes-Miller & Black, 1991;
Striegel-Moore, Silberstein, & Rodin,
1986).
Research examining sport
environments has demonstrated that
disordered eating and pathogenic weightcontrol behaviors (eg, vomiting, dieting,
laxatives) do occur relatively frequently in
female athletes, particularly in sports or
athletic endeavors, such as gymnastics, that
emphasize thinness or appearance (Borgen
& Corbin, 1987; Burckes-Miller & Black,
1988; Harris & Greco, 1990). The purpose
of this study was to see where subject's
Eating Disorder Inventory scores would fall
in comparison to the normative values for
the same age, gender, and student reference
group. In addition, if there would be any
differences across team values for each
subscale of measure on the Eating Disorder
Inventory. The subjects (n = 43) consisted of
NCAA Division I female athletes from the
following athletic teams: volleyball (n= 14),
cross-country (n=6), tennis (n = 8), and
gymnastics (n=15). Instrumentation
included the Eating Disorder Inventory
(EDI), a 64-item, 6-point Likert-type scale,
with responses ranging from always to
never. The Kruskal-Wallis nonparametric
test was performed to compare any
differences across teams on subscale values.
Statistical significance (p = .001) was found
for the tennis team on the subscale Maturity
Fears. Dunn's multiple comparison
procedure was the follow-up test showing
statistical significance (/?<.05) when
comparing tennis vs cross-country and
tennis vs volleyball. There was no
significance when comparing tennis vs
gymnastics and gymnastics vs cross
country. Of the eleven subscales measured
on the EDI, volleyball occupied 45 % of the
high scores and tennis 55% of the high
scores. Of the 43 athletes responding to the
questionnaire, 11 (25.6%) could be
classified as "at risk" by virtue of their
scores on the Eating Disorder Inventory.
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Student Attitudes Toward the
Use of an Interactive Computer
Program Versus Traditional
<
Teaching in Athletic Training
fi\
Education

DeLaCruz DC, Wiksten DL, Antonio KS.
San Diego State Univ, San Diego, CA
92182
The purpose of this study was to
determine student attitudes toward the use
of an interactive athletic training (IATEC)
computer program as compared to
traditional lecture/demonstration for
instruction on the quadriceps angle.
Subjects were recruited from the
undergraduate athletic training education
program at San Diego State University and
were screened for prior knowledge of the
quadriceps angle. Forty-two subjects were
selected and then randomly assigned to
either the computer group or the lecture
group. The lecture group (n=22) received
a 45-minute demonstration covering the
same instructional content as the computer
program on the quadriceps angle. The
computer group (n = 20) worked
independently for approximately 45 to 60
minutes using an interactive computer
education program. Following instruction,
both groups were given an attitude
assessment which examined 3 areas:
comfort, creativity, and function. The
assessment was designed to rate the
subject's attitude toward the type of
instruction being used. A score of 7 is
considered the most favorable score, while
1 is the least favorable. A t-test was
performed to determine significant
differences between the 2 groups in each of
the 3 areas of attitude. A significance level
of /?<.01 was_used for all tests. The
lecture group (x=6.1, SD —1.3) scored
significantly higher than the computer
group (x = 5.3, SD = 1.6) on comfort level.
The lecture group (x = 5.4, SD = 1.3) also
scored significantly higher than the
computer group (x=4.6, SD = 2.0) on
creativity. Finally, the lecture group
(x = 6.1, SD^l.3) scored significantly
higher than the computer group (x = 5.7,
SD = 1.4) on function. The results of this
study indicate that students were more
comfortable with traditional methods of
instruction and they felt traditional
instruction was more functional and
creative than an interactive computer
program. The authors suggest that the use
of an interactive computer program be
considered as a supplement to traditional
methods of instruction and that further
research is needed to determine the
effectiveness of using an interactive
computer program as a supplement to
traditional instruction in athletic training.
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Ability of the Omnisound SOOO1"1
Delta T to Reproduce Predictable
Temperature Increases in Human
Muscle

Billings C, Draper DO, Schulthies SS,
Ricard MD. Brigham Young Univ, Provo,
UT 84602

According to Lehman, specific physio
logical effects occur as tissue is heated
above a 36 °C to 37 °C homeostasis
baseline. A 1 °C increase (mild) is used to
increase metabolic rate in tissue; a 2°C to
3°C increase (moderate) can reduce chronic
inflammation, pain, and muscle spasm;
while an increase greater than 3°C to 4°C
(vigorous) is used for scar tissue reduction
and stretching. Previous research has
plotted the rate of heating in muscles during
ultrasound application at various intensities
and frequencies. We studied the Omnisound
3000 Delta T™ to see if it produced
reliable and predictable temperature in
creases in human muscle. Forty college
students were placed into 2 groups: A) 1
MHz ultrasound, and B) 3 MHz ultrasound.
Each subject had a 23-gauge thermistor
inserted into their anesthetized calf muscle.
For the A group, probes were inserted at
2.5 and 5 cm and at 1.2 cm for the B
group. We depressed the keypad labeled
4°C and performed ultrasound at 2 W/cm2
until the microchip terminated the treat
ment. We repeated this procedure at 1.5
W/cm2 . We then depressed the keypad
labeled 2°C and performed ultrasound at
1.0 W/cm2 until the machine shut off. At
2W/cm2 at the 2.5 cm depth the temper
ature raised 3.9°+1.0°C (p = .67), and at 5
cm the temperature increased 3.2°±1.0°C
(p=.005). At 1.5 W/cm2 at 2.5 cm the
temperature raised 3.6° + 1.0°C (p = .17),
and at 5 cm the temperature increased
3.0°±.9°C (p = .01). At 1 W/cm2 the goal
was 2°C. At 2.5 cm the temperature
increased2.0° + .8°C (p = Q.9), andatScm
1.8°±.7°C
the temperature raised
(p = .\ 75). The only significant difference
in predicted and actual temperatures was at
the 5cm depth of both the 2 & 1.5 W/cm2 .
There was a significant difference in
predicted and actual temperatures obtained
at the three intensities (p< .01); however,
these differences were positive, in that none
of the 20 subjects failed to reach a 4°C
increase in muscle temperature. We believe
this unit produces reliable temperature
increases at 2.5 cm at 1 MHz. At 3 MHz,
increases of 4°C or greater are reliably
attained; however, a reduction in treatment
duration needs to be added to the microchip
so that the machine will shut off closer to
4°C. Thermal ultrasound treatments should
be temperature dependent, not time
dependent. The Omnisound 3000 delta T™
is a move in this direction.

Double Blind Clinical Efficacy
Study Of DexamethasoneLidocaine Pulsed Phonophoresis
on Perceived Pain Associated
with Symptomatic Tendinitis

Penderghest C, Kimura I, Sitler M,
Kendrick Z. Temple Univ, Philadelphia,
PA 19122

The purpose of this study was to
determine the clinical efficacy of
dexamethasone-lidocaine phonophoresis on
perceived pain associated with symptomatic
tendinitis. Twenty-four subjects were
randomly assigned to a treatment group
receiving dexamethasone-lidocaine
phonophoresis or a control group receiving
placebo phonophoresis treatment. All
subjects received strengthening, stretching,
and ice treatment. Five double-blind
treatment sessions were administered over
a 5 to 10 day period, with approximately
24 to 48 hours between each session.
Perceived pain was quantified using a
visual perceived pain scale (VPPS) and a
punctate tenderness gauge (PTG). Data
were collected before the strengthening,
stretching, and phonophoresis or placebo
phonophoresis treatments, 1 minute after
the phonophoresis or placebo phonophoresis
treatment, and after a 10-minute post ice
tissue recovery period. Two 2x5x3
analyses of variance (ANOVA) with
repeated measures were used to analyze
VPPS and PTG raw data. No significant
(p<.05) differences were found for
perceived pain via VPPS and PTG between
treatment groups regardless of sessions or
tests. Significant differences (p<.05) were
found among treatment sessions, regardless
of treatment group or test, and among tests,
regardless of treatment group or session.
Tukey post-hoc tests for VPPS and PTG
data indicated significant decreases in
perceived pain between treatment sessions
one and five and between tests one and
three. VPPS and PTG F values indicated no
interactions between treatment groups,
among treatment sessions, and among tests.
It was concluded that strengthening,
stretching, and ice treatment over a 5 to 10
day period significantly decreased the levels
of perceived pain associated with
symptomatic tendinitis regardless of
whether or not subjects received
phonophoresis treatment.

Rate of Temperature Decrease in
Deep Muscle Following 1 Mhz
Ultrasound: Immediate Stretch
ing, Mobilization Indicated

Rose S, Draper DO, Schulthies SS, Ricard
MD, Durrant E, Billings C. Brigham
Young Univ, Provo, UT 84602

Due to injury, many athletes are plagued
with scar tissue. An effective way to
decrease scar tissue, thus enhancing ROM
is to use joint mobilization and passive
stretching after vigorously heating the
tissue. Last year we surmised that deep
muscle would retain heat longer than
superficial muscle, so that our so called
"stretching window" would remain open
longer. This year we performed this study
to plot the rate of cooling in deep muscle,
post 1-MHz ultrasound, to determine the
ultimate time period to incorporate ROMenhancing activities. Twenty athletic
training students participated. Each had 2
thermistors placed into the left triceps surae
muscle, at depths of 2.5 cm and 5 cm.
Each was given an ultrasound treatment
(Omnisound 3000™, Physio Technology
Inc, Topeka KS) at 1.5 W/cm2 until the
muscle temperature increased >3°C. After
this, we monitored the rate of temperature
decay at 30-second intervals. At the 2.5 cm
depth, the baseline temperature was
34.7°±l.l°C,andraisedto38.7 0 ±1.6 0 C
for a mean temperature increase of 4.0°±
1.1 °C. A stepwise nonlinear regression
analysis showed a significant relationship
between time and temperature decay
(r* = .999, SE = .038). The temperature
decayed (as expressed in minutes) 1 °C in
2:34; 2°C in 6:35; 3°C in 12:10; and 4°C
in 21:14. At the 5 cm depth, the baseline
temperature was 36.1 + .5°C, and raised to
39.6±1.0°C, for a mean temperature
increase of 3.5 + .8°C. A stepwise non
linear regression analysis again showed a
significant relationship between time and
temperature decay at this depth (r2 = .997,
SE = .046). The decay in minutes was as
follows: 1°C in 2:31; 2°C in 6:50; 3°C in
14:32; and 4°C in 27:49. The temperature
drops (in even numbers) were: 1°C in
2:30, and 2°C in 6:35 following 1 MHz
ultrasound, and 1°C in 1:20, and 2°C in
3:20 following 3 MHz ultrasound. We have
shown that the rate of cooling is slower
following 1 MHz ultrasound than following
3 MHz. This may be due to the deeper
muscle retaining its heat longer than
superficial muscle. The data illustrate that
the stretching window is open longer for
deep seated structures than for superficial
ones. For optimal benefits, stretching or
joint mobilization must immediately follow
ultrasound application, but can be
performed for a few minutes longer after 1
MHz ultrasound.
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Cold Water Immersion Effects
on Edema Formation Following
Impact Injury to Hind Limbs of
Rats

Dolan MG*, Thornton RMf, Mendel FCf,
Fish DRf. *Canisius College, Buffalo, NY
14208 and +SUNY Buffalo, NY 14214
The use of cryotherapy in management of
acute trauma is universally accepted. How
ever, efficacy of cryotherapy in manage
ment of acute edema has not been estab
lished. In fact, some experiments using
animal models have shown the tendency for
cryotherapy to increase swelling. The
purpose of this study was to determine
whether cryotherapy in the form of ice
immersion would affect edema formation
following impact injuries in rats. Sixteen
Zucker Lean rats were anesthetized by
intraperitoneal injection of sodium pentobarbital and supplemented over the course
of the 4 hour experiment. Limb volume,
used as an index of edema formation, was
determined by a volumetric displacement
technique. Prior to initiating experiments,
reliability and validity of the volume
measurement system were established by
determining the volume displacement of a
small aluminum cylinder. Mean cylinder
volume as determined from 13 consecutive
measurements was 3.949 ml (standard error
+ .007, range 3.919 to 3.982 ml). When
cylinder volume was measured 13 more
times, mean cylinder volume was 3.940 ml
(standard error +.001, range 3.934 to
3.947 ml). True volume of the cylinder
calculated from physical dimensions was
4.003 ml. This is .054 ml and .063 ml
greater than the volume of the cylinder as
measured with our method. Prior to injury,
a pretrauma volume was determined by
lowering the hind limbs of suspended
animals into the volumetric device. Impact
injury was induced by dropping a steel rod
weighing 85.5 g through a vertical tube
from a height of 30 cm onto the plantar
aspect of each hind foot just distal to
malleoli. Four 30-minute treatments of cold
water immersion (12.8° to 15.6°C, 55° to
60°F), interspersed with 30-minute rests,
were applied immediately post trauma to
one randomly selected hind limb of each
rat. The other hind limb served as control
and was immersed in water at room
temperature (22° to 25.5°C, 72° to 78°F)
during treatment periods. Limb volumes
were measured after each treatment and rest
period. Limbs remained in dependent
position during all treatments, rest periods,
and volumetric measurements. All data
were analyzed by repeated-measures anal
yses of variance and post hoc paired t-tests.
Volumes of treated limbs were significantly
smaller (p < .05) than volumes of untreated
limbs beginning after the first treatment and
throughout the remainder of the
experiment. These data indicate that cold
water immersion is effective in curbing
edema formation if applied immediately.
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Microcurrent Versus a Placebo
for the Control of Pain and
Edema

Reduction of Sports Injury
Morbidity with Hyperbaric
Oxygen Treatment

Ray R, Samuels on A. Hope College,
Holland, MI 49423

Borromeo C, Kimura I, Sitler M, Marcetto
P. Temple Univ, Philadelphia, PA 19122

Microcurrent therapy (MENS) has been
used extensively in the treatment of sportsinduced orthopedic injuries for many years.
Manufacturers claim that MENS is effective
in the treatment of a wide range of
conditions accompanied by pain, swelling,
spasm, and inflammation. Few studies have
been conducted to validate these claims.
Most of those that have been done have
been poorly controlled. This double-blind
study was designed to determine the effects
of MENS in reducing pain and swelling and
improving range of motion among subjects
with first and second degree ankle sprains.
Nineteen subjects were randomly assigned
to one of three treatment protocols: actual
MENS treatment, sham MENS treatment,
and a control group that received no MENS
treatment. Twenty-minute treatments were
administered twice daily for 3 days. All
subjects received standardized cryokinetic
therapy in addition to the experimental
protocol. Dependent variables included pain
at rest (PAR), weight bearing pain (WBP),
pain-free range of motion (ROM), and foot
and ankle volume (VOL). One-way
ANOVA revealed no significant differences
in PAR, WBP, ROM, or VOL for any of
the three treatment groups. We conclude
that MENS is an ineffective treatment
modality for the control of pain and edema
in acute ankle sprains.

The purpose of this study was to
investigate the effect of Hyperbaric Oxygen
(HBO) treatment with standard
rehabilitation and Sham HBO treatment
with standard rehabilitation on acute ankle
sprains. Thirty subjects with acute ankle
sprains were randomly assigned to HBO or
Sham HBO treatment groups. The HBO
group received 3 HBO treatments in 7 days
with
100%
oxygen at 2
Atmospheres/Absolute (ATA) pressure
(n=15). The Sham HBO group received 3
Sham HBO treatments in 7 days with
medical air at 1.2 ATA (n=15).
Treatments were 90, 60, and 60 minutes
for sessions 1, 2, and 3, respectively. All
subjects were evaluated by an orthopaedic
surgeon 72 hours postinjury. The following
dependent variables were used to assess the
effect of HBO treatment on acute ankle
sprains: perceived pain, edema, active, and
passive ROM for dorsiflexion, plantar
flexion, inversion, and eversion, function,
and recovery time of the injured ankle.
One, 2X1 ANOVA and 11, 2x3x2
ANOVAs with repeated measures at the
p < .05 alpha level were used to analyze the
12 dependent variables with regard to acute
ankle sprains. The F values for group
indicated no significant differences between
the treatment groups regardless of session
and test. The F values for session indicated
significant main effects regardless of test
and group in all dependent variables except
recovery time. The F values for test
indicated significant main effects regardless
of session and group in all dependent
variables except active ankle plantar
flexion, active ankle eversion, passive ankle
plantar flexion, and recovery time. The
results indicated improvements in perceived
pain, edema, active and passive range of
motion (dorsiflexion, plantar flexion,
inversion, and eversion), function, and
recovery time with regard to acute ankle
sprains for both groups. Additionally,
significant interactions were revealed
between sessions and tests for both groups
regarding perceived pain, active and
passive ankle dorsiflexion, and function.
Subsequent tests for simple effects. The
results indicated a decrease in perceived
pain and an increase in active ankle
dorsiflexion from pretest to posttest for the
Sham HBO group only, and increases in
passive dorsiflexion and function from
session to session and pretest to posttest for
both groups. HBO treatment had no
significant effect on the reduction of
morbidity of the acute ankle sprains. The
natural healing process and standard
rehabilitation may have improved the
recovery of the ankle sprains regardless of
treatment
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61. Weight Preoccupation and
Pathogenic Weight Control
Behavior in Female Collegiate
Athletes

Ford SE, Guskiewicz KM, Perrin DH,
Gansneder BM, S/czerba JE. Univ of
Virginia, Charlottesville, VA 22903
In recent years there has been much
interest and research concerning athletes
with eating disorders. However, few studies
have focused on those athletes with
subclinical symptoms of weight
preoccupation or those who use pathogenic
methods to control body weight. The
purpose of this study was to determine the
incidence of and reasons for weight
preoccupation (WP) and pathogenic weight
control (PWC) method use, as well as to
determine if there is a relationship between
these behaviors and specific sport an/or
year in school. Subjects consisted of 815
female collegiate athletes (age=19.63
+ 1.05 yr), representing 25 colleges and
universities. Each subject completed a
survey of dieting habits and feelings
associated with body weight. Data were
analyzed using descriptive statistics and
Chi-square test of independence. Sixty-four
percent of athletes reported using at least
one PWC method in the last year, and 48 %
presented with feelings consistent with
weight preoccupation. Results revealed no
relationship between year in school and
either the occurrence of PWC or WP.
Similarly, there was no relationship
between specific sport and the occurrence
of PWC and WP. The results of this study
suggest that WP and PWC use are common
among female collegiate athletes, and are
independent of year in school and sport.

62. Various Methods of Ankle
Taping and Postural Stability

Schattschneider C, Kleiner DM,
McCallister J, Ryan MA. Illinois State
Univ, Normal, IL 61761.
Articular and cutaneous mechanoreceptors
at the ankle are known to provide proprioceptive feedback which is thought to con
tribute to postural stability. A theory has
been advanced that prophylactic ankle
taping may work by increasing proprioception and postural stability and not by
mechanically restricting ROM as was
previously thought. If this is true, then the
type of tape used and degree of stability
provided may also affect balance. The
purpose of this study was to evaluate the
effects of various methods of ankle taping
on postural stability as an evaluation of
proprioception at the ankle. Subjects were
50 volunteers (age= 20.7+2.4 yr) with no
history of ankle injury. Each subject per
formed a 10-second modified Romberg test
(single-leg stance, eyes closed and arms at
side) on a force platform, under 5 condi
tions: taped, taped with a moleskin stirrup,
taped over the shoe (spat), taped and
spatted together, and untaped (control).
Sequence of the conditions was randomized
and varied for each subject. Our previous
work demonstrated no learning effect with
repeated trials. Every subject performed
each trial with the leg they identified as the
one they would use to kick the ball. The
same ATC applied the tape during each
trial. A Gibney closed basket weave with 2
continuous heel locks was applied to the
ankle with 1.5 inch COACH™ tape. The
tape extended to approximately 40 % of the
length of the fibula which was marked to
ensure consistency for repeated trials. Each
subject wore identical Nike 7-stud cleated
football shoes. Postural sway was calcu
lated from the subjects' center of pressure
and is reported as the radial area and XY
area. Data were analyzed using an ANOVA
with repeated measures, and are presented
as means ( + SD). The results indicated no
interaction and no significant differences
(p>.05) between conditions for either
indicator of sway. The mean radial area for
the conditions spat, taped with moleskin,
untaped, taped and spatted together, and
taped alone were 8.68 (6.90), 9.22 (6.86),
9.25 (9.88), 10.12 (7.21), and 10.29
(8.23), respectively. The mean XY areas
were 158.07 (230.92), 175.68 (231.64),
273.02 (810.41), 295.73 (578.67), and
323.85 (616.68) for untaped, taped with
moleskin, spatted, taped, and taped and
spatted, respectively. These data suggest
that there is no difference between taping
methods or absence of tape on postural
stability. Further research of ankle taping
on postural stability is warranted.

63. Proprioceptive Neuromuscular Facilitation and Static
Stretching Techniques for
Improvement in Shoulder Joint
Range of Motion

Nye KA. Wichita State Univ, Wichiia. KS
67208
The purpose of this study was to compare
the effects of static stretching and
proprioceptive neuromuscular facilitation
(PNF) techniques on shoulder internal and
external range of motion (IROM, EROM)
in college baseball players. Twenty players
(11 pitchers, 9 position players) were
randomly assigned to one of three treatment
groups; static stretching, PNF, or control.
The change in shoulder range of motion
was determined for each player. Shoulder
ROM was measured prior to and
immediately following the appropriate
treatment. Treatments were administered
once a week for 3 weeks. Data were
analyzed using a repeated-measures
ANOVA. The PNF and static stretching
techniques resulted in an increase (p < .05)
in ROM compared to the control trial for
all test variables; dominant IROM and
EROM and nondominant IROM and
EROM . There were no differences between
the PNF and static stretching techniques for
all variables; dominant IROM and EROM
and nondominant IROM and EROM. The
effects of both stretching techniques were
equivalent for pitchers and position players.
In summary, it appears that a single session
of both static and PNF stretching
techniques are equally capable of improving
shoulder IROM and EROM in college
baseball players.
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64. Cooling Effects on Foot
Pressure During Gait

Thomeczek M, Wilk L, Ingersoll CD,
Knight KL. Indiana State Univ, Terre
Haute, IN 47809
There is controversy as to whether it is
detrimental to have an athlete ice before
sports participation, due to the belief that
ice decreases neuromuscular function. A
decrease in neuromuscular function may
lead to alteratioas in movement patterns,
and more specifically the walking gait. The
purpose of this study was to determine the
effects of cooling on pressure distribution
patterns under the foot during a walking
gait. 15 males and 27 females volunteers,
walked barefoot across a pedobarograph
(BTE) at a rate of 100 steps/minute
(following a metronome cadence) three
times each on two separate days. One day
walking was proceeded by cooling the foot
and ankle for 20 minutes in a ice water
bucket at 1°C; the other was a control
condition. Order was randomly assigned.
Average pressure, maximum pressure, and
time to maximum pressure were recorded
under four areas of the foot: great toe, head
of 1st and 5th metatarsal, and the heel.
Data we analyzed with a repeated measures
MANOVA and dependent t-tests. Both
maximum and average pressure in the great
toe were less during the ice condition than
the control condition (26% & 15%
respectively). Time to maximum pressure
was less in the treatment condition than in
the control condition for the great toe
(12%), the head of the fifth metatarsal
(12%), and the ball of the foot (11 %). We
conclude that pressure distribution under
the foot is altered during walking. We do
not presently have enough information to
speculate concerning the nature of this
compensation.
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65. Cooling the Ankle, Peroneals
or Both and the Effects on Reac
tion Time and Movement Time

Narodowy A, Mahar C, Donatello A,
Knight KL, Ingersoll CD, Kuhlman JS.
Indiana State Univ, Terre Haute, IN 47809
Quick reaction time (RT) and movement
time (MT) are essential factors for an
athlete's optimal performance. If cooling
effects these parameters it would potentially
affect performance. The purpose of our
study was to determine the effects of
cooling on reaction time and movement
time of the ankle. Our subjects were 24
male and female volunteers who had not
sustained an ankle injury within the last 6
months. Reaction time and movement time
were measured following four separate
treatment conditions: cooling the ankle
joint, cooling the peroneal muscle group,
cooling both the ankle and the peroneals,
and a control (no cooling). Following the
treatment, the subjects performed 15 trials
on the Dekan Performance Analyzer (heel
planted and forefoot moved from one
switch plate to the other located one foot
width medially following a visual stimulus).
A MANOVA with repeated measures, a
one-way ANOVA, and a Newman-Keuls
post hoc test (p < .05) were used to analyze
the data. Reaction time increased following
peroneal (5.8%) and ankle/peroneal
(10.2%) cooling; movement time increased
following ankle (2.9%) peroneal (7.5%),
and ankle/peroneal (17.3%) cooling. We
conclude that icing prior to activity
decreases an athlete's ability to both react
to visual stimuli and to perform simple
movement immediately following the
cooling.
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66. An Electromyographic
Comparison Between Isotonic
and Isokinetic Fatiguing Exercise

Mullin RC, Riles RL, Curran CC,
Kovaleski JE, Knight KL, Ingersoll CD.
Indiana State Univ, Terre Haute, IN
47809

Muscle fatigue is often characterized by
reduced force production and decreased IEMG activity. Since isotonic exercise is
performed using a constant load, the muscle
must recruit additional motor units at the
point of fatigue to generate the force
needed to move the resistance through the
ROM. However, at the point of fatigue an
isokinetic device accommodates with a
decreasing load. The purpose of this study
was to compare isotonic and isokinetic
modes of resistance exercise using EMG
activity and torque production during an
exercise bout until fatigue. We provided
contraction conditions similar to those used
during exercise rehabilitation, by examining
the influence of fatigue on knee extensor
torque production and I-EMG activity using
the Daily Adjustable Progressive Resistive
Isotonic Exercise (DAPRE) Protocol and an
Isokinetic velocity Spectrum Exercise
Protocol (VSE). Twenty-one subjects
(M = 12; F = 9; age = 23 to 27 yr) were
randomly assigned and performed knee
extensions using the isokinetic and isotonic
(force) modes on the KIN-COM II
dynamometer. Both exercise trials were
separated by 72 hours rest. The DAPRE
technique was performed using the standard
4 sets. The VSE protocol included
performing ascending sets at speeds of 60°,
90°, 120°, and 150°/sec, and then
descending sets at the same speeds. Ten
repetitions were performed for the first 7
sets, with the final set performed until
fatigue. During the final exercise set, peak
torque (Nm) and I-EMG output (mV.sec)
from the vastus lateralis (VL) and rectus
femoris (RF) muscles were measured. We
computed percent change of I-EMG and
peak torque between the first 3 and last 3
repetitions during the final set. Isotonic and
isokinetic results were compared with a
MANOVA followed by post hoc
ANOVA's. Peak torque decreased (p<.Q5)
more during the isokinetic repetitions
(29%) than during isotonic contractions
(0.7%). I-EMG activity increased (p < .05)
more during the isotonic contractions than
during the isokinetic contractions for both
the RF (85% versus 2% inc) and VL (85%
versus 5% inc) muscles. Isokinetic VSE
does not provide as great a stimulus to
recruit motor units at the point of fatigue,
as occurred during the DAPRE isotonic
exercise. This illustrates the importance of
achieving maximal muscle activation using
constant resistance to stimulate the
recruitment of additional motor units and
explains why isotonic exercise leads to
greater strength gains than isokinetic
exercise.

67. Composite and Horn
Kinematics of Normal and
Repaired Knee Meniscus

Epler M, Sitler M, Moyer R, Kimura I.
Temple Univ, Philadelphia, PA 19122
The purpose of this study was to
determine the in vivo kinematics of normal
and surgically repaired knee menisci
through use of magnetic resonance imaging
(MRI). A total of 11 volunteers (m=7;
f=4) who denied previous history of knee
pain or injury and 8 males who were
surgically repaired for isolated medial or
lateral posterior horn meniscus tears (2
years postsurgery) were examined by MRI.
Average age of the normal and repaired
subjects was 25 (±2.9) and 29 (±7.8)
years. Sagittal spin echo Tl weighted
(500/16) images were obtained with each
subject in a lateral decubitus position and
knee positioned at 0°, 30°, 90°, and 120°
of unloaded passive knee flexion. The test
limb was supported at the 5 specified angles
with form rubber wedges placed beneath
the entire length of the leg. The ipsilateral
foot was unrestricted and unsupported,
allowing for normal, unimpeded tibial
rotation during knee flexion. Stabilization
straps were used to ensure maintenance of
limb and knee flexion angles during
scanning. Medial and lateral meniscal
anteroposterior kinematics were manually
measured from the respective midfemoral
condyle sagittal image. Data analysis
consisted of descriptive and t-test statistics.
The normal and repaired mean composite
medial meniscal kinematics were
8.22±2.73 mm and 5.98±.95 mm,
respectively, and the mean composite
lateral meniscal kinematics were 6.85±
2.42 mm and 6.07±.39 mm, respectively.
Composite meniscal kinematics were
significantly greater (p = .Q3) in the normal
medial menisci than in the repaired medial
menisci but not in the lateral menisci
(p = .3). The ratio of lateral to medial
kinematic for the normal menisci was .83:1
and for the repaired menisci was 1.02:1.
The mean posterior horn kinematics of the
normal medial menisci (7.61+3.02 mm)
was significantly greater (p=.0l) than that
of the repaired medial menisci (3.83±.53
mm) but not significantly different (p = .44)
for the lateral menisci (normal =
6.19±1.67mm,repaired= 5.20±.01 mm).
The mean anterior horn kinematics was not
significantly different (p > .63) between the
normal and repaired menisci for the medial
(normal^ 8.9±2.91 mm, repaired^ 8.22
±1.87 mm) or lateral menisci (normal =
7.52±3.10mm, 6.95±.78mm). Results of
this study indicate that MRI may be used as
a noninvasive method to determine normal
and repaired meniscal motion. In addition,
normal posterior horn kinematics may not
be restored post meniscal repair for the
medial meniscus but is restored for the
lateral meniscus.

68. Pulsed Radio Frequency
Therapy Effects on Edema From
Grades I and II Ankle Sprains:
A Placebo Controlled,
Randomized, Multi-Site, DoubleBlind Clinical Study
Pilla AA, Martin DE, Schuett AM, McCue
FC, Wiksten D, Grossman J. Mount Sinai
School of Medicine, New York, NY 10029
Reduction of posttraumatic edema is a
therapeutic goal following several types of
musculoskeletal injuries. Severe edema
formation may result in acute and chronic
disability. Pulsed radiofrequency (PRF)
therapy has been indicated for edema
reduction; however, lack of controlled trials
has limited its clinical utilization. The
purpose of this study was to determine if
PRF treatment, in addition to rest, ice,
compression, and elevation could signifi
cantly accelerate the rate of edema reduc
tion. Fifty-nine individuals with acute grade
I or II lateral ankle sprains were enrolled
and presented initial visual analog pain
scores in excess of 3.5 cm (out of 10 cm)
and had visible evidence of edema forma
tion. Patients were randomly assigned to
receive active (65 ^isec burst of 27.12 MHz
sinusoidal waves, 600 times/sec, delivering
approximately 3 Gauss peak magnetic field
to the tissue injury site) or dummy (sham)
treatments . Twenty-nine were treated with
active PRF units, and 30 with dummy
(sham) devices. Treatment was applied via
a 23 cm diameter applicator (MRT sofPulse
912, EPi, Pompano Beach, FL) placed
within 0.5 to 1 cm of the lateral surface of
the ankle. Patients in the sham group were
treated identically, except the PRF device
was inactive. Ankles were treated for two
30-minute sessions, once upon presentation
and again within 24 hours. Approximate
edema volumes were obtained by first
measuring total lower calf-ankle-foot vol
umes by water displacement using a volu
meter (Smith & Nephew DonJoy, Carlsbad,
CA). A correction was then made for nonedema volume by comparing the total
affected limb volume prior to the start of
treatment with that of the contralateral
limb. This showed the mean affected limb
was 5±2% larger, allowing all total
volume measurements to be conservatively
reduced by 90% (mean remaining volume
was 137 ±4 ml). The results showed vol
ume was reduced by a mean of 26 ± 8 % in
the active group vs .8±6% decrease in
volume for the sham group (unpaired
Student's t=2.4, p = .02), indicating that
PRF therapy might be used to accelerate
the reduction of edema following acute
lateral ankle sprains. These preliminary
results suggest PRF therapy could substan
tially decrease healing time of the injuries
treated in this study. Additional prospective
double-blind randomized trials are being
undertaken to evaluate whether this effect is
present in other postoperative or trauma
settings.

69. Ankle Ice Immersion Effect
on Postural Sway

Steinagel MC, Szczerba JE, Guskiewicz
KM, Perrin DH. Univ of Virginia,
Charlottesville, VA 22903
Although it is suggested that immediate
return to activity following ice application
may jeopardize an individual's ability to
function, previous studies on balance have
shown no effect. This study examined the
effect of ankle ice immersion on postural
sway. Twenty-four subjects (12 males and
12 females), free from vascular diseases
and any lower extremity injury within the
past six months, voluntarily gave their
informed consent to participate. Subjects
were randomly assigned to n experimental
(mean age=23.3±2.8 yr, ht=168±8 cm,
wt = 70.3±15.4 kg) or control (mean
age = 25.3±6 yr, ht=166±7 cm,
wt=68.6±11.8 kg) group. Pre and posttest
postural sway (SI) measurements were
recorded in centimeters by the Chattecx
Balance System (Chattecx, Corp, Hixson,
TN). Postural sway was measured in a
single leg stance with eyes open under the
following three platform conditions: stable,
dynamic inversion/eversion tilt, and
dynamic plantar/dorsiflexion tilt. Following
the pretest, the experimental group
immersed their ankle in an ice bath (2°C to
4°C) for 15-minutes. A mixed model
repeated measures analysis of variance
revealed a main effect for platform. A
Tukey post hoc analysis indicated that all
three platform conditions were significantly
different (stable = .55±.25 cm, inversion/
eversion=.74±.24 cm, and pf/df=
1.05 ± .40 cm). There was also a significant
group by test interaction (experimental
pre=.77±.25, post=.84±.32 cm, control
pre = .79±.34 cm, post=.75±.30 cm).
These findings suggest that an ankle ice
immersion may decrease an individual's
ability to remain stable immediately
following treatment. Future research is
needed to determine the duration of
increased postural sway following ankle ice
immersion.
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70. Comparison of Modified
Neural Slump and Static Stretch
Techniques on Hamstring
Flexibility

Webright WG, Randolph BJ, Perrin DH.
Univ of Virginia, Charlottesville, VA
22903
Clinical application of neural mobilization
technique has been used in the treatment of
hamstring strain injury, but its use as a
method of improving hamstring flexibility
has not been previously reported. This
study compared a modified neural slump
stretch technique to static hamstring
stretching. Forty healthy, adult volunteer
subjects (17 females, age = 21.3±3.6 yr,
ht=167.4±8 cm, wt = 59.1±8 kg; 23
males, age = 21.5±2.8 yr, ht=177.3±7.5
cm, wt = 72.8±9 kg), with limited
hamstring flexibility (ie, minimum of 15°
loss of active knee extension measured with
femur held at 90° hip flexion), were
randomly assigned to one of three groups.
Group one (static stretch) performed a 30second stretch twice daily. Group 2
(modified neural slump) performed 30
active repetitions twice daily. Group 3
served as a control. Hamstring flexibility
was determined by an active knee extension
test before and after 6 weeks of stretching.
Measurement of knee joint range of motion
was obtained from videotape recording of
the active knee extension test. A repeated
measures, one within (test) and one
between (group) analysis of variance
revealed a significant group by test
interaction(F= 11.89, df=2/37,;? = .0001).
Tukey HSD post hoc analysis revealed that
the static (pre ROM = 35.1°±9.7°, post
ROM = 26.2°±9.2°) and neural slump
stretch groups (pre ROM = 34.0° ±7.7°,
post = 23.8°±10.4°) knee joint range of
motion improved significantly more than
the control group pre to post test (pre
ROM = 31.4°±6.6°,
post
ROM = 33.9°±6.9°). We conclude that
both static stretch and modified neural
slump stretch are equally effective in
improving hamstring flexibility.
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71. Concentric and Eccentric
Force-Velocity Relationships
Between Uninjured and
Functionally Unstable Ankles

Kaminski TW, Perrin DH, Arnold BL,
Gansneder BM, Gieck JH, Saliba EN. Univ
of Virginia, Charlottesville, 22903
Peroneal muscle weakness is one potential
factor leading to chronic ankle functional
instability. The purpose of this study was to
compare the concentric and eccentric
force-velocity relationships for the eversion
ankle motion between subjects with
unilateral ankle functional instability and
subjects with no history of inversion ankle
sprain. The ankles of 42 college-aged males
(age = 19.4 + 1.1 yr, wt = 83.2 + 10.1 kg,
ht = 180.4±8.5 cm) were tested. The KinCom 125 AP (Chattecx Corporation,
Hixson, TN) isokinetic dynamometer was
used to assess peak torque. Subjects were
tested with the ankle in 5° of plantar
flexion. Isokinetic tests on the ankle
evertors were performed at 30°, 60°, 90°,
120°, 150°, and 180°/sec. Each eccentric
contraction was preceded by a concentric
contraction. One isometric (0°/sec) test was
performed with the foot in subtalar joint
neutral. A total of three maximal repetitions
were performed at each of the 7 velocities.
Separate mixed model ANOVAs were
conducted on each of the concentric and
eccentric data sets. The isometric data were
also included in these analyses. The results
showed no significant interaction between
isokinetic concentric [F(l,41) = .80,
p — .316] or eccentric [F(l,41) = .66,
p = A22] peak torque and the functionally
unstable and control groups. There was a
significant main effect for side both
concentrically [F(l,41) =32.97, /?<.001]
and eccentrically [F(l,41) = 21.38,
p < .001]. Tukey post hoc tests showed that
the right side peak torque was significantly
higher than the left, regardless of
dominance. The significant main effects for
concentric [F(6,240)= 170.53, p< .001]
and eccentric [F(6,240)= 8.10, p<.00l]
peak torque across velocities, were further
examined to determine the nature of the
force (torque)-velocity relationship using a
trend analysis. The eccentric trend analysis
indicated both significant linear [F(l,41) =
6.80,/?<.001] and cubic [F(l,41)= 13.34,
p < .001] trends across the 7 velocities. The
concentric trend analysis also indicated
significant linear [F(l,41) = 658.80, p<
. 001] and cubic [F(l,41) = 36.96, p<. 001]
trends across the 7 velocities. These
findings suggest that everter muscle
strength is not a significant factor in
unilateral ankle functional instability. The
results indicate that eccentric and concentric
force-velocity relationships can be ex
plained by linear and cubic trends.
Concentrically, force production decreases
as velocity increases and eccentrically force
production decreases slightly from 60°/sec
to 180°/sec.
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72. The Procap Football Helmet
Liner and Reduction of High
School Football Injuries

Paul J, Fine K, Driscoll J, Walters F,
Malekzedan S, Kerr J. George Washington
Univ, Washington, DC 20057
The ProCap is a polyurethane pad that
attaches to the outside of a standard football
helmet. Its alleged purpose is to reduce
concussive-type injuries to the wearer and
impact injuries that result from collisions
with other players. The purpose of this
prospective study during the 1995 season
was to assess its efficacy. Players were
randomly assigned by position to wear
either the ProCap or standard helmet. Each
player filled out a preseason and a weekly
confidential questionnaire. The question
naires documented weekly frequency of
amnesia, dizziness, blurred vision, diffi
culty concentrating, and confusion resulting
from a hit to the player's head, as well as
headaches. Concussions, neck injuries and
impact injuries inflicted by a player's
helmet were also monitored and logged by
a school's ATC. Wilcoxon Rank Sum Test
and Fisher Exact Test were performed on
the data. Three teams (84 players) were
entered into the study; 39 received the
ProCap (PrC) and 45 received a standard
helmet (ST). Duration of the study ranged
from 1 to 10 weeks (average 5 weeks). All
team members participated in the study for
the entire season (10 weeks). There were 6
concussions in the ST group compared to 0
in the PrC group (p<.02). The incidence
of cervical sprains in the PrC group (n= 1)
compared to the ST group (n = 3) showed
no statistical difference. Overall, 7 players
experienced 9 helmet-related injuries in the
ST group compared to 1 helmet-related
injury in the PrC group (p = .01). Twice as
many full-contact playing days were lost in
the ST group (13 days) than the PrC group
(6 days) as a result of helmet-related
injuries. No helmet-related impact injuries
to extremities were logged. We received 70
preseason and 410 weekly questionnaires,
with a return rate of 93%. No difference
was seen when comparing preseason data
between the PrC and ST groups. The
weekly frequency of headaches was .3
(SD = .42) in the PrC group compared to
.81 (SD = .9) in the ST group (p=.002).
The weekly frequency of any posttraumatic
impairment of neurological function was
.31 (SD = .6) in the PrC group and .61
(SD = .8) in the ST group (p = . 02). Overall,
55 such episodes occurred in the PrC group
and 148 in the ST group. Only 6 of these
were reported to the ATC. From this study
we concluded that: 1) mild concussions
were grossly underreported by players to
athletic trainers, 2) the ProCap was
effective in the prevention of concussions,
headaches, and concussive- type symptoms
and 3) there was no significant difference in
the incidence of cervical injury between the
2 groups.

73. Reliability of Vertical Jump
as an Estimate of Functional
Strength

Cordova ML, Armstrong CW. The Univ of
Toledo, Toledo, OH 43606
The use of closed kinetic chain (CKC)
exercise in the rehabilitation of lower
extremity injuries has become a popular
area of interest. Sports therapists are
realizing the benefits CKC exercises have
over open kinetic chain (OKC) exercises in
developing functional strength. Much of the
present literature regarding CKC exercise
has focused on evaluating its effects on
functional agility, but not on functional
strength. Besides isokinetic OKC testing,
no other alternative method has been
reported in assessing lower extremity
functional strength. The one-legged vertical
jump (OLVJ) represents a functional
movement of the lower extremity common
in many sports. Quantifying ground
reaction forces during a OLVJ may provide
a valid means for estimating lower
extremity functional strength following
rehabilitation. Thus, the purposes of this
investigation were to: 1) determine the
test-retest reliability of peak vertical ground
reaction force (PVGRF) and vertical
impulse (VI) produced during a OLVJ; and
2) determine the relationship between
PVGRF and VI produced during a OLVJ.
Nineteen healthy volunteers (males, n=12,
females, n=7) performed 5 jumps with
their right lower extremity on an AMTI
force platform without arm movement.
Subjects were given a 1-minute rest
between trials. All subjects reported to the
laboratory 48-hours later and repeated the
same jump protocol. Reliability of the
PVGRF and VI was assessed using the
intraclass correlation coefficient (ICC)
formula 2,1. Measurement of PVGRF
demonstrated to be very reliable (ICC
2,1 = .94; SEM = .003 %BW), whereas the
reliability estimate for VI was not (ICC
2,1 = .22; SEM-.24
%BW-sec).
Furthermore, a weak negative relationship
was found between PVGRF and VI (rxy =
-.28). We conclude that peak force
produced during a OLVJ is reliable and
may be used as an alternative to OKC
strength testing when assessing lower
extremity functional strength.

74. Proprioceptive Rehabilitation
Program Effects on Balance and
Joint Position Sense in the
Chronic Unstable Ankle

Callahan BT, Rozzi SL, Callahan MP,
Lephart SM. Univ of Pittsburgh, 15260

Ligamentous ankle injury often leads to a
mechanically unstable joint resulting in
functional instability.
Repetitive
ligamentous trauma damages the joint
mechanoreceptor, affecting the afferent and
efferent neurological pathways, reflecting
diminished joint position sense and balance
indices. In this study, we tried to determine
if a proprioceptive rehabilitative program
would improve balance and joint position
sense of the chronically unstable ankle.
Twenty high school, college/university, or
recreational athletes (x age=21.5+ 5 yr,
ht = 175.2±22.8 cm, wt=74.5± 22.7 kg)
were randomly assigned to a control group
or a rehabilitation group. All were pretested
and posttested on the Chattecx Dynamic
Balance System (Chattecx Corp, Hixton,
TN) and the Kin-Corn Isokinetic
Dynamometer (Chattecx). Balance was
measured both statically and dynamically
via stability index, anterior/ posterior sway,
and medial/lateral sway. Four test protocols
were used: 1) eyes open, static mode; 2)
eyes closed, static mode; 3) eyes open,
dynamic mode; and 4) eyes closed,
dynamic mode. Joint Position Sense was
assessed by measuring Active Reproduction
of Passive Positioning (ARPP) at 20° and
40° of plantar flexion. Subjects were then
asked to reproduce the test angle with their
eyes closed. Two test trials were performed
on each limb at both test angles and
differences were recorded. The
proprioceptive rehabilitation program
(3x/wk for 4 weeks) consisted of the
following exercises: single-leg activities on
the BAPS board, on foam, on a minitramp, using closed kinetic chain exercises
with Theraband, and 4 square hopping
drills. Statistical analysis revealed no
significant differences between the control
and rehabilitation group for any variable.
An increase in functional performance was
demonstrated by subjects progressing in the
rehabilitation program. Three subjects
progressed from ball 1 to ball 3 on the
BAPS board; three progressed to ball 4,
and four progressed to ball 5. Seven
subjects progressed form 30 repetitions to
50 repetitions for the Theraband kicks, 15sec of unilateral balancing on the foam to
30-sec, and 10 repetitions to 40 repetitions
for the 4 square hopping drills. Results of
this study suggest that a time span of 4
weeks may be insufficient to improve
proprioception. It may also demonstrate the
inability of the Chattecx to detect small
changes in balance that correlate with
subjective and functional improvements.
This study emphasizes the need for cli
nicians to rely on improvements in rehab
ilitation programs and subjective
information.

75. Surgical Tubing Exercise
Program and the Strength of the
Shoulder Rotator Muscles: A
Single-Subject Design

Van Lunen BL, Lloyd JW, Perrin DH.
Univ of Virginia, Charlottesville, VA
22903
Clinicians make multiple decisions daily
on the effectiveness of treatments based on
experimental data. The single-subject
paradigm, developed originally for clinical
research, allows the clinician to control for
alternative sources of explanations for
observed changes when looking at
individual patients. The purpose of this
study was to examine the effects of a
surgical tubing strength training regimen on
the concentric and eccentric strength of the
internal and external rotator muscles of the
shoulder joint utilizing a multiple baseline
across subjects design. One male (P2) and
two females (PI, P3) volunteered to
participate in this study. All were active
individuals and were free from history of
trauma or pathology to their non dominant
upper extremity. Throughout the
experiment concentric and eccentric internal
and external strength assessments were
derived from the Kinetic Communicator II.
Average and peak torque values were
examined. Baseline measures lasted 6, 7,
and 8 sessions for PI, P2, and P3
respectively. The surgical tubing program
began when there was stability in the
average eccentric external rotation (AEER)
measure. The intervention consisted of a
surgical tubing strengthening program
performed four times weekly for five
weeks. The training motions included
internal and external rotation movements,
with varying sets and repetitions, in a
seated position. Each participant was tested
bi-weekly for five weeks. Results indicated
that the strengthening activities increased
the participants' AEER scores. For
baseline, the means were 71.8, 123.6, and
106.6 for PI, P2, and P3, whereas after
intervention those means were 83.9, 134.3,
and 124.6 for PI, P2, and P3 respectively.
Celeration lines revealed level or upward
trends during the baseline phase in all
subjects, whereas upward trends were
exhibited in the intervention phase for all
subjects. The percentage of nonoverlapping
data points for AEER were 60%, 30% and
50% for PI, P2, and P3 respectively. This
multiple-baseline design demonstrated that
there was an overall increase in torque for
all obtained measures. Further singlesubject studies would be useful to determine
if surgical tubing in different planes
contributes to the strengthening of the
internal and external rotators of the
shoulder. Further studies should also
examine the utilization of the different
motions in this study as the determining
stability measure to begin the strengthening
program.
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76. Entry-Level Athletic
Trainers, Are They Adequately
Prepared?

Hankias DM. Saint Louis Univ, Saint
Louis, MO 63103
The study proposed to determine the
quality of the clinical experience that entrylevel athletic trainers received during their
undergraduate education. The study was
qualitative in nature focusing on: 1)
evaluation, 2) supervision, 3) mentoring,
and 4) preparation in the 6 domains. The
initial sample consisted of interviewing 11
local entry-level athletic trainers. A survey
was developed from the interviews and sent
out to 294 randomly selected entry-level
athletic trainers in the Midwest. The 2sectioned survey consisted of 24 statements
using a 5-point Likert scale and open-ended
questions regarding professional preparation
of each participant in the 6 domains
followed by a final question on related
issues. Of the surveys, 140 were returned.
First section results were presented in table
form. The descriptive results of the second
section were followed by discussion of
similarities of results of the 2 samples. The
first section results indicated that the 2
groups were in agreement on 20 issues
concerning students and their clinical
experience, the most important items were:
1) experience in an out-patient setting, 2)
evaluation at least once a year by the
supervising ATC with written
documentation, 3) objectives should be
established for each year the student is in
school, 4) students should complete an
evaluation each academic year, 5) schools
should provide students with information on
job-specific settings, 6) students should
work with both sexes, 7) role delineation
study should be a part of the clinical
experience, 8) more exposure to manual
therapy, 9) students should be in charge of
at least one sport, 10) juniors and seniors
need to perform on-field evaluations during
game situations, 11) law and ethics courses,
and 12) training room used for
postoperative rehabilitation. Participants in
both groups felt more prepared in the
domains of prevention, recognition, and
management than
in
rehabilitation,
organization, and education. Participants'
made suggestions for improvement or
change in the domains and also felt that
mock scenarios would better prepare them
for: a) communication skills, b) chain of
command, c) emergency situations for
back, spine and water injuries, d) writing
soap notes, e) training room set up and
budget, f) dietary considerations, g) legal
and h) counseling issues. Conclusions are:
1) greater diversification in clinical
experience, 2) more emphasis on evaluation
both by supervising AT and student, 3)
specific objectives, 4) role delineation study
part of the clinical experience, 5) specific
information on job settings, 6) manual
therapy, 7) more responsibility for students
and 8) mock simulations to practice skills.
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77. A Sport Psychology
Educational Program for Athletic
Trainers
Pero SF, Sachs ML. Temple Univ,
Philadelphia, PA 19122

The 1994 role delineation study conducted
by the NATA recognized that athletic
trainers must be knowledgeable in the area
of the psychology of sports injuries, a sport
psychology workshop specifically designed
for athletic trainers was developed. The
workshop was an overview of sport
psychology related to athletic training, how
sport psychology techniques can be used to
prevent injury, and how to facilitate
rehabilitation after an injury by using the
psychological skills training techniques (eg,
goal setting, imagery, self talk, relaxation)
in conjunction with the rehabilitation
program. The workshop was presented as a
preconference workshop at the Eastern
Athletic Trainers Association annual
meeting on Jan 7, 1995. Any athletic
trainer who could not attend the workshop
could participate through a home study
option. The workshop was approved by the
NATA for .5 CEUs. ATCs were given a
short Sport Psychology Knowledge Test
(SPKT)
developed specifically
to
correspond with the topics covered in the
workshop prior to and at the completion of
the workshop (reliability and validity data
were collected on the SPKT through a pilot
test). Of 58 participants, 26 attended the
workshop and 32 participated through home
study. An ANOVA was conducted to
determine whether significant differences
occurred between the pretest and posttest
results on the SPKT and several key
demographic variables including: gender,
workshop or home study status, previous
sport psychology classes, and certification
route. ANOVAs or t-tests were also
performed on the specific knowledge
domains within the SPKT.
ATs
significantly increased their knowledge of
sport psychology and athletic training 43 %
by the end of the workshop. No overall
significant differences were found between
the workshop participants and the home
study group, suggesting that home study
may be a viable alternative to attendance.
Feedback obtained from the workshop
evaluation was generally positive for
materials as well as for both the workshop
and home study versions. A questionnaire
administered 1 month later indicated that
the ATs who participated in the workshop
used the sport psychology techniques
covered in the workshop in conjunction
with their practices. The SPKT was also
administered to all workshop participants at
6 months and 1 year post workshop
participation to determine the long-term
retention of the information covered as well
as to determine whether the participants are
still using the techniques. Six month data
been collected and 1 year follow-up data
will be collected in January 1996.
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78. Epidemiological Investigation
of Strength Training and Injury
Rates, Incidence, and Severity of
Injury Among Football Players

Horodyski MB, Gunning L, Miller G,
Meister K, Stopka C. Univ of Florida,
Gainesville, FL 32601
Many authors claim that strength training
programs will eventually lead to a decrease
in the injury rate for high school football.
However, few studies have examined the
relationship between strength training and
injuries. The purpose of this prospective
cohort study was to determine the effects of
upper and lower body strength training on
the incidence and severity of high school
varsity football injuries occurring during
the 1994 football season. The data were
analyzed using Pearson's Chi-square test
statistic and an iterative proportional fitting
procedure to account for the differences in
athlete-exposures (AEs). Participants were
544 male varsity athletes (ht=70 + 3 in,
wt= 179 + 36 Ib) at twelve selected Florida
high schools. Of 29,087 AEs in the 1994
football season, 235 injuries were sustained
by 167 subjects for an overall injury rate of
8.08 injuries per 1000 AEs. Sprains were
the most common type of injury. The
frequency of lower extremity injuries was
significantly greater than the upper
extremity. Contact mechanisms caused
significantly more injuries than other
mechanisms. The incidence of injuries in
games was significantly greater than that of
practices. The healthy and injured groups
were compared to determine if there was a
difference in the frequency of upper and
lower body lifting sessions. The upper body
nonlifting group accounted for 78 % of the
severe injuries reported and 100% of the
severe injuries occurring to the upper
extremity. The lower body nonlifting group
accounted for 64% of the severe injuries
occurring to the lower extremity. Healthy
and injured groups were compared to
determine possible differences in the
frequency of upper and lower body lifting
sessions. Chi-square analyses revealed a
significantly greater number of lifting
sessions completed by the healthy group.
No significant differences in the incidence
or severity of injury was found between the
lifting and nonlifting groups. It was
concluded that this result occurred because
the definition of strength training was too
stringent and lifting frequencies of most of
the subjects were not adequate to see
strength gains
or even strength
maintenance.

79. The Use of Alcohol by NCAA
Division I Female Athletes

Martin M. Univ of South Carolina,
Columbia, SC 29208
This study reports the use of alcohol by
371 NCAA Division I female athletes in the
sports of basketball, softball, and volleyball. Questionnaires and interview methods
were used in data collection. Questionnaire
analysis was by EPI-INFO program; a
word processing, database and statistics
system for epidemiology and micro
computers. More than three-fourths of
female athletes drink with one-third
consuming five or more drinks per drinking
episode (binge drinking). Most female
athletes have their first drink between the
ages of 16 and 17. Lite beer is the most
common beverage consumed followed by
wine coolers. Athletes who live off-campus
drink more frequently but in less quantity
than do athletes who live in resident halls.
More softball players drink than basketball
or volleyball players but the latter report
more binge drinking. Alcohol consumption
decreases in quantity and frequency during
competitive seasons. Most athletes receive
four or less hours of alcohol and other drug
education during their college careers and
would like to have additional especially in
relation to the effects on athletic
performance. Results of this study indicate
a need for long-term prevention and
education programs related to the lifestyle
of female athletes, and programs for
coaches to better understand and meet their
needs as student-athletes.

80. Testicular and Breast SelfExamination Knowledge and
Practices of Athletic Trainers
and the Transference of Preven
tion Information to Athletes
Dewald LL. Shippensburg Univ,
Shippensburg, PA 17257
Testicular cancer is most common in
males age 15 to 34 and breast cancer most
common after the age of 40. The purpose
of this study was to survey athletic trainers
on testicular and breast cancer, the selfexamination techniques, and the conveyance
of this information to athletes. Subjects
were 300 randomly selected athletic
trainers. A 73 item questionnaire (36 on
breast cancer, 30 on testicular cancer, and
on 7 personal data) was used. Questions
were subcategorized into 10 areas: 1)
education of female athletes about breast
self-examination; 2) education of female
athletes about breast cancer; 3) education of
male athletes about testicular selfexamination; 4) education of male athletes
about testicular cancer; 5) knowledge of the
risk factors of breast cancer; 6) knowledge
of the risk factors of testicular cancer; 7)
breast self-examination techniques; 8)
testicular self-examination techniques; 9)
prevention of breast cancer; and 10)
prevention of testicular cancer. The
questionnaires were mailed to ATs in the
summer of 1995 and responses were
received from 230 (76.7%). The results
found that ATs (71.7%) are knowledgeable
about the age at which females are most
susceptible to breast cancer, but are less
knowledgeable about the age which males
are most susceptible to testicular cancer
(34.8%). As a group, ATs were generally
familiar with the risk factors, prevention,
and self-examination techniques of breast
cancer, but less familiar with the risk
factors, prevention, and self-examination
techniques of testicular cancer. The ATs
did not teach their female athletes about
breast cancer (90.4%) about reproductive
system cancer (91.3%) or about breast selfexamination techniques (91.3%). ATs
(89.6%) did not teach testicular selfexamination, and 90% did not teach about
testicular cancer; 54.3% were not
concerned about breast cancer, and 51.7%
were not concerned about testicular cancer.
Conclusions are that ATs need to become
more aware of risk factors, prevention, and
self-examination techniques of testicular
cancer. Athletic trainers are in a unique
position to educate athletes about their
respective cancers.
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Rehabilitation, S-5. S-ll, S-12, S-15,
S-22, S-23, S-27, S-28, S-31, S-37,
S-38, S-48, S-52, S-55, S-56, S-58
Reliability, S-7, S-12, S-15, S-18, S-22,
S-38, S-40, S-48, S-55, S-56, S-58
Rotator cuff, S-9, S-12, S-27
Salaries, S-13, S-39
Shoulder, S-4-7, S-9, S-10, S-12, S-17,
S-18, S-27, S-36, S-40, S-51, S-55,
S-58
Spat, S-51
Speed, S-7, S-9, S-25
Sport psychology, S-56

Spring season, S-22
Static, S-5, S-6, S-10, S-12, S-20, S-28,
S-38, S-51, S-54, S-55
Strength, S-5, S-9, S-ll, S-12, S-18-20,
S-22, S-27, S-31, S-35, S-37, S-52,
S-54-56
Strength training, S-22, S-55, S-56
Stress fracture, S-26
Stretching, S-5, S-19, S-27, S-28, S-47.
S-51, S-54
Student athletes, S-45
Sudden cardiac death, S-26
Surgical reconstruction, S-37
Survey, S-13, S-15, S-21, S-22, S-39,
S-41, S-45, S-51, S-56, S-57
Swelling, S-ll, S-19, S-25, S-27, S-48
Swimmers, S-12
Talus, S-28
Teaching, S-13, S-21, S-22, S-39, S-41,
S-46, S-58

Tendinitis, S-27, S-47
Tennis, S-46
Testicular cancer, S-57
Therapeutic ultrasound, S-14
Thumb, S-40
Tibial displacement, S-37
Timed carioca test, S-33
Training, S-1, S-2, S-5, S-12, S-13, S-15.
S-20-23, S-25, S-28, S-36, S-38-41.
S-45-47, S-55, S-56, S-58, S-59
Ultrasound, S-14, S-19, S-32, S-36, S-47
Undergraduate athletic training
curriculums, S-21
Valgus knee angle, S-20
Validity, S-15, S-22, S-40, S-48, S-56,
S-58
Vertical jump, S-10, S-ll, S-18, S-33,
S-55
Volleyball, S-36, S-46, S-57
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he primary objective of acute
"inkle sprain treatment is edema
control. The most effective
means for both prevention and
removal of lateral ankle edema
is the application of focal
compression to the soft
tissues on the periphery of
the fibular malleolus.

• Focal Compression

• Ankle Stabilization
•
•
•
9

MULTI-PHASE Orthosis
facilitates translocation
of edema up its drainage
channel to the soft
tissues of the leg, which
have a more extensive
network of lymphatic
vessels for edema
removal.
FOCAL COMPRESSION
PLATE/PAD

V

Inversion Control
Full Function
Universal / Two Sizes
Fits Easily In Shoe
MULTI-PHASE Orthosis
focal compression "U"
plate/pad "fills" the
anterolateral and posterolateral ankle gutters to
provide more effective
compression on the
periphery of the fibular
malleolus.
ANTERIOR TALOFIBULAR
LIGAMENT (ATFL)
FOCAL COMPRESSION
PLATE/PAD

ITS ALL THERE
IN BLACK AND WHITE

1.

Whether you choose Swede-O's Classic White or new Black
"ANKLE LOK ™" brace, you get all the patented support features
and all the comfort that makes Swede-O rated #1 with athletes.
The inset photo is a special brace with a clear side panel that allows you
to see how the Swede-O "ANKLE LOK" works better in two ways.
The offset eyelets give you greater
leverage so you can lace a Swede-0
tighter for a more effective
"ANKLE LOK"

2

The offset side panel traps the tightened
lace between the inner and outer flap so
Swede-0 holds the laces tighter longer than
any other brace

The best braces have the tighest laces and now you can see Swede-O laces start tighter
and stay tighter longer so the exclusive patented Swede-O "ANKLE LOK" provides
better support in black and white.

Gall toll free today for information: 800-525-9339

SWEDE-0. INC
Official NATA Ankle Brace

Official NATA Supplier
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