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ABSTRACT: Scores from motor perfor-
mance tests were compared using subjects
with taped and untaped ankles. Previous
studies have shown that taped ankle sup-
port may be detrimental in vertical and
standing broadjumpingperformance. Con-
flicting data have been published on the
effects ofcommercialankle braces on vari-
ous motor tasks. The performances of 18
elite soccer players in selected tests of
speed, balance, agility, and verticaljump-
ing were compared under conditions of
untaped, nonelastic adhesive taped, Swede-
0-braced, New Cross-braced, and
McDavid-braced ankles. Vertical jump
performance was significantly reduced
when subjects wore New Cross braces.
There were no significant differences in
tests ofspeed, balance, and agility among
any of the support conditions. Until now,
nonelastic adhesive tape has been thepre-
ferred method ofprophylactic ankle sup-
port. I conclude that certain commercial
ankle braces may be used as a support
alternative during selected activities.

F or many years it has been common
practice for athletic trainers to use

prophylactic ankle tape. Many studieshave
evaluated the effectiveness of tape under
various experimental conditions, but the
results have not produced a concensus of
opinion. Several researchers have shown
that tape loses much of its supportive qual-
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ity afterexercise(3,6,8,17,21,23,27),while
others have demonstrated significant sup-
port retention (9,15,16,20,29).

Numerous studies (1,5,14,19,22,28,
30) have compared the effects of ankle
strapping conditions (eg, untaped,
nonelastic taped, elastic taped, combina-
tion elastic-nonelastic taped, Louisana
wrapped) on various motor performance
tasks.No significant differenceswerefound
in performances of speed (22,28), balance
(14,22), agility (19,22,28,30), and vertical
andlongjumping (22,30) among any ofthe
experimental treatments in these studies.
Some researchers have stated that ankle
taping did not significantly affect the ankle
plantar flexion torque production (1,5,7);
however, earlier authorsreportedthat ankle
taping significantly decreased vertical
(13,18) and standing broadjumping ability
(19).

Several comparisons of commercial
or experimentally-adapted ankle braces to
nonelastic adhesive tape under various
experimental conditions have produced
confounding results (3,9-11,21,25). One
study in which ankle stabilizers of varying
stiffnesses were fitted directly into shoes
showed decreased performance over an
obstacle course (measuredbytime) as ankle
and subtalarmovementrestrictionincreased
(24). Another study using a laboratory in-
strument to apply inversion torque to a
polyurethane foot form to which the re-
spective supportive devices were attached,
found that after 20 minutes of movement,
the two most restrictive braces lost 4.5%
and 8.5% of ankle support, compared to a
21% loss of support with adhesive-taped
ankles (3). Tape provided a 25% greater
pretest inversion range of motion restric-
tion than any ofthe braces, but, after move-
ment, there was no difference in residual

supportaamongthetwomosteffectivebraces
and tape (3).

A more recent study showed that the
Swede-O brace limited passive plantar-
flexion range ofmotion significantly more
than any other device when tested after 4
minutes ofjogging and walking (7). Also,
the Swede-O brace and the tape signifi-
cantlyrestrictedpassivedorsiflexionrange
of motion when compared to two other
braces and unsupported ankles (7). Con-
versely, a passive measure of ankle ranges
ofmotion pre- andpost-activity showedno
significant ankle or subtalar joint support
from either tape (zinc oxide and elastic) or
elastic ankle guards (Ace and Futuro) after
1 hour of playing squash (21).

Significantly slower base running
times during softball practice werereported
while wearing one particular ankle brace
as compared to another (8). Others con-
cluded that both tape and ankle guards
were effective inretaining ankle immobili-
zation and that neither affected lower ex-
tremity flmctioning while runing (10).

Thepurpose ofthis study was to deter-
mine ifdifferences exist in selected tests of
speed, balance, agility, and vertical jump
when performed while using a variety of
experimental conditions, eg, untaped (con-
trol), nonelastic taped, and braced ankles.

Methodology
Twenty-fivemale soccerplayers, who

had been identified through the Canadian
National and Quebec Provincial Soccer
Associations as elite players, were ran-
domly selected from a pool of approxi-
mately 75 players from the Montreal Re-
gionalHighPerfornance Centre. Although
some players' ankles had been injured pre-
viously, no residual effects were prevalent
at study time as confirmed by the attending
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athletic trainer. During the study, seven
players withdrew because of injuries in-
curred while training with their club teams
or for personal reasons. The remaining 18
players (age = 17.6 + 1.7 yr, ht = 69.4 +4.4
in, wt = 155.2 + 9.8 lb) served as subjects.
All subjects had experienced having their
ankles taped, and2weeks priorto the study
they were given the ankle braces to wear
and become accustomed to.

Thefour selectedperformance tests as
describedbyJohnson andNelson(12) were:
(1) the 50-yard sprint, (2) the Nelson Test
of static and dynamic balance, (3) the
SEMO Agility Test, and (4) the Sargent
Chalk Jump Test. All tests were adminis-
tered at an indoor athletic complex on a
synthetic surface. Testers remained at the
same stations throughoutthe study in order
to control the effects of individual vari-
ances in data recording.

Speed over adistance of50 yards from
a standing start was recorded to the nearest
.01 second with a hand-held stopwatch.
The Nelson Test, used to measure both
static and dynamic balance, consisted of a
series of stepping blocks, upon which the
subject was asked to maintain one-footed
balance for 5 seconds, and a 12-foot bal-
ance beam, situated 7 inches above the
floor and over which the subject had to
cross both in a heel-to-toe fashion and by
sidestepping.

The SEMO Agility Test, which incor-
porates lateral, backward, and forwardrun-
ning, was used to measure agility perfor-
mance to the nearest 0.1 second. The
Sargent Chalk Jump Test measured the
distance between the subject's highest
reach on a wall from a standing position
andthe wall markmade at the highestpoint
ofthejump. Measurement difference to the
nearest 1/4inchwas calculated as the vertical
jump data.

Each subject was tested on speed,
balance, agility, and vertical jump in ran-
dom order. All tests were performed under
each of the five ankle support conditions.
The order in which the supports were worn
was determined by random selection also.
The subjects completed the battery of ac-
tivities under one ankle condition only on
the first day. A period of 7 days preceded
each subsequenttesting sessionfor each of
the four remaining experimental condi-
tions. The athletic trainer supervised a 10-
minute warm-up ofjogging and stretching
prior to each day's testing.

Under the control condition, each
subjectperfornned thefourtests withouthis

ankles being taped or braced. For the taped
condition, the subjects shaved their ankles
to 6 inches above the malleoli, and a coat-
ing of tape adherent then was sprayed on
the skin to minimize slippage. Antifriction
heel and lace pads with skin lubricant and
underwrap then were applied prior to the
nonelastic adhesive athletic tape. A modi-
fication ofthe Gibney closed basketweave
as shown by Amheim (2) was used. Proxi-
mal and distal anchor strips were attached
to the underwrap, but were allowed to
overlap directly onto the shaved skin to
prevent slippage. Two extra strips of tape
(half stirups) were added to afford the rear
footmore support invalgus (calcaneal ever-
sion). All ankles were taped bilaterally by
the same athletic trainer to control the
effects of individual variations.

Braces used were the McDavid AI01
ankle brace (McDavid Knee Guard, Inc,
ClaredonHills, Ill),New Cross #120 ankle
brace (New Cross International Limited,
Scarborough, Ontario, Canada), and
Swede-O ankle brace (Swede-O-Univer-
sal, North Branch, Minn) (Fig 1). Subjects
put on the braces and tightened them ac-
cording to the instructions of the athletic
trainer.

Eachmotorperformance testwas ana-
lyzed with the SAS statistical package
General Linear Model (GLM) one-way
analysis of variance with repeated mea-
sures (26). Five planned posthoc compari-
sons (Scheffd tests) were used to identify
thelocationofsignificantdifferences among
the group means.

Results
There were no significant differences

among conditions in the results of speed
(F(1,4)=.71,p=.59), balance (F(1,4)=
.52,p=.73), and agility (F(1,4)=.61,p=.66).
However, there were differences found
between vertical jump conditions
(F(1,4)=3.99,p=.01); New Cross-braced
ankles showedlessdifferencethanuntaped
ankles (Scheffe p=.054). It is imperative to
note a similar, yet insignificant difference
in vertical jump performance between
untaped anklesandMcDavid-braced ankles
(p=.49) (Table 1).

Discussion
Although slower times with ankle

braces have been recorded while base
running during softball practice (8), the
present data support the findings of other
studies that reported no significant differ-
ences in speed, balance, and agility when
ankles were taped (14,19,22,28,30). As
there were no significant differences in
performance tests of speed, balance, and
agility in this study-with any ankle sup-
port devices orwithunsupported ankles-
it would be wrong to conclude that braces
and tape are either helpful or detrimental
in these performance settings. Therefore,
the amount of support offered by an ankle
brace in these activities may be the deter-
mining factor of choice.

Over a six-year period, Rovere et al
(25) tabulated ankle injuries of athletes
with taped and braced ankles while wear-
ing combinations of high-top and low-top

Fig 1.-McDavid (left), New Cross (center), and Swede-O ankle braces
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Table l.-Results of Athletic Performance Tests (N=18; Mean and Standard Deviaion)

Untaped Taped Swede-O New Cross McDavid
Brace Brace Brace

Speed (sec) 6.60 + 0.31 6.59 ± 0.28 6.62 + 0.29 6.70 ± 0.30 6.66 + 0.36

Balance (sec) 74.49 ± 7.45 76.82 ± 8.50 76.39 ± 9.30 74.24 ± 7.73 76.04 ± 9.60

Agility (sec) 11.69± 0.84 11.53±0.68 11.47 + 0.53 11.64±0.71 11.61 ±0.49

Jump (in) 23.50 + 2.29 22.94 + 1.84 22.60 ± 2.38 22.22 + 2.34* 22.36 ± 2.02

* Significantly different (p > .05) from untaped condition (control)

shoes. They reported that, overall, fewer
injuries occurred while wearing low-top
shoes in combination with lace-up ankle
braces.

The present study revealed a signifi-
cant decrease (5.4%) in verticaljump per-
formance between untaped and New
Cross-braced ankles. A decrease in this
activity, although insignificant, also was
noted among untaped and McDavid-
braced (4.9%), Swede-O-braced (3.8%),
and taped (2.4%) ankles. Burks et al (4)
also reported decreased performances
(3.4% to 4.6%) in the vertical jump while
wearing tape, or either of two types of
ankle braces (Swede-O and Kallassy)
when compared to unsupported ankles.
Similar percentage decreases in the stand-
ing broad jump performances were ob-
served with the Swede-O brace and in the
shuttle run with the Kallassy brace (4).
Further, two older studies onjump perfor-
mance yielded decreased vertical (13,18)
and standing broad jump (18) scores with
taped ankles compared to untaped ankles.
It also is interesting to note thatGehlsen et
al (7) recorded significantly lower
plantarflexion torque at slow and moder-
ate speeds with taped and braced ankles
when compared to unsupported ankles.

Is the small percentage decrease in ath-
letic performance when wearing ankle pro-
phylactic deviceswarrantedinorderto achieve
increased ankle joint protection (4)? Table 1
shows the mean differences in vertical jump-
ing among two of the braces (Swede-0 and
McDavid) and the untaped ankles as 0.9
and 1.14 inches respectively. These differ-
ences were statistically insignificant. How-
ever, the argument for the need to maintain
maximal performance capabilities may be
supported by the examples of the soccer
goalie who needs the extra measure to fin-

gertip a shot over the crossbar, or a basket-
ballplayerfacedwithatipoff.However, anldle
injuries are the most frequent injuries occur-
ringinsports(2),and,fromtheathletictrainer's
pointofview,a preventivemeauesmustbe
taken.

The findings ofthis study suggest that
some commercial ankle braces may be
used as ankle support alternatives to tape in
selected activities. However, future re-
search on ankle prophylaxes should focus
on their effects on vertical jump perfor-
mance over extended activity periods. The
residual supportthatbraces provide during
and after prolonged activities also should
be investigated.

Subjects' performances in speed, bal-
ance, and agility were not significantly
affected by wearing tape or braces when
compared to wearing no ankle support.
Similarly, no significantdifferences inver-
tical jump perfonmance were found be-
tween taped and braced ankles. Therefore,
budgetary considerations may be the criti-

cal factor when selecting certain ankle
braces to replace nonelastic adhesive tape.

Many teams have limited budgets for
medical supplies. This concern was impor-
tant as early as the mid-1970s (19). Other
researchers (11,25) have noted the cost-
effectiveness of using braces instead of
tape. Table 2 represents the expenditure
whenpurchasing tape andbracesforthe25-
week season of a college basketball team.
The players would be active 6 out of7 days
per week, including games and practices.

With a top quality l½-inch zinc oxide
athletic tape at an approximate cost of
$2.00 (Canadian) per roll, an average of
two thirds of a roll would be used to tape
one ankle in the modified Gibney closed
basketweave. With adjunct supplies such
as tape adherent, underwrap, heel and lace
pads, and skin lubricant, the total cost of
taping one ankle was projected at $1.45
(Canadian). When braces are substituted
for tape, anet saving of63.2% canbe made
during a basketball season.

Table 2. -Tape and Ankle Brace Cost Comparisons During a
25-week Basketball Season (prices in Canadian Funds)

A. Tape cost per player =
Particpaton: 6 days/week
150 days total participation x 2 ankles
= 300 protected ankles/season

300 ankles @ $1.45

B. Brace cost per player =
4 braces/season
(Based on two pairs per season)
4 braces @ $40.00

C. Savings (A - B) / per player =
12 - player roster savings =

$435.00

$160.00

$275.00 (63.2%)
$3300.00
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Savings can also be estimated for a
soccerplayerwho plays andpractices three
times per week (61.6%) for an all year (48
week) indoor-outdoor season, and for a
football player active 6 days per week
during a 10-week season (54.0%). The
latter would purchase onepair ofbraces for
a short season. The soccer player's costs
for braces would be liberal as the figures
are based on the purchase of two pairs of
braces per year. If only one pair was used
for a complete season, the savings would
increase for both soccer (80.8%) and bas-
ketball (81.6%), with the latter team bud-
get savings for a 12-man roster increasing
from $3300 to $4260.

I conclude that some commercial
ankle braces maybe used as an alternative
to adhesive tape, and that athletic trainers
might want to consider them in light of
potential savings.
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