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ABSTRACT

Background: Ankle sprains are common musculoskeletal injuries in the athletic population that have been addressed with
prevention strategies that include bracing and balance training. Many authors have examined ankle sprain incidence after
bracing or balance training in athletes at different levels of competition and in various sports. No systematic review has
analyzed the results of both interventions.

Purpose: The purpose of this review was to compare the effect of balance training and bracing in reducing the incidence
and relative risk of ankle sprains in competitive athletes, with or without prior injury, across different sports.

Design: Systematic review, with meta-analysis

Methods: A literature search of four databases was conducted for randomized control trials that reported ankle sprain inci-
dence published from 2005 through 2016. Included articles studied high school, college, or professional level athletes with or
without a history of a prior sprain, who received bracing or balance training as an intervention compared to a non-interven-
tion control group. Methodological study quality was assessed by two reviewers using the PEDro scale, with scores =5 consid-
ered moderate quality. Group incidence and relative risk were determined to assess the preventative effect of bracing or
balance training compared to control.

Results: From 1832 total citations, 71 full-text articles were reviewed, and eight articles were included in the study. Method-
ological quality of the available evidence contained in the systematic review was moderate. Five studied the effect of bal-
ance training, two studied the effect of bracing, and one studied the effect of bracing and balance training compared to the
control condition. In all eight studies, athletes in the control condition did not receive any intervention. Athletes who wore
braces had fewer ankle sprains (p=0.0037) and reduced their risk of sprains by 64% (RR=0.36) compared to controls, based
on analysis of 3,581 subjects. Athletes performing balance training had fewer ankle sprains (p=0.0057) and reduced their
risk by 46% (RR=0.54) compared to controls, based on analysis of 3,577 subjects.

Conclusion: The findings of the current systematic review and meta-analysis support the use of bracing and balance train-
ing to reduce the incidence and relative risk of ankle sprains in athletic populations. Clinicians can utilize this information
to educate their patients on wearing a brace or performing balance training exercises to decrease the risk of an ankle sprain.

Level of evidence: Level 1a
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INTRODUCTION

In the United States, approximately 23-25,000 ankles
sprains occur daily, resulting in two billion dollars of
health-care costs annually."?* Ankle sprains occur in
sports that require quick direction changes, cutting
movements, and rapid acceleration and decelera-
tion*” and are one of the most common sport-related
injuries. Inversion sprains comprise 80% of all
cases.? The National Electronic Injury Surveillance
System for all ankles sprains admitted into Ameri-
can emergency departments reported 41% of the
sprains originated from basketball, 9.3% from foot-
ball and 7.9% from soccer. Higher level of activity
and increased competition of high school, college,
and professional team athletes increases an individ-
ual’s risk of injury. For example, college athletes are
seven times more likely to suffer an ankle sprain
than their intramural counterparts.?

More than half of high school athletes who sustain
an ankle sprain return to play in less than one week.’
A 2008 systematic review found mechanical stability
did not occur until at least 6-12 weeks following an
ankle sprain, and a substantial percentage of subjects
continued to have mechanical laxity and subjective
complaints of instability up to one year after injury.'
Diagnostic imaging studies have found an increase
in anterior talofibular ligament thickness of approx-
imately 16% in those who have sustained a lateral
ankle sprains compared to an uninjured ankle.
Increased ligament thickness can be attributed to
scar tissue, which absorbs 60% less energy compared
to healthy tissue and may be a factor in the high inci-
dence of recurrent ankle sprains and chronic insta-
bility symptoms."? After an ankle sprain, 35-73%
report on-going symptoms of instability, decreased
function, pain, and/or swelling;'* '*?° and the risk of
a subsequent sprain was 70% more likely.!° The risk
for reinjury or early development of osteoarthritis
and long-term disability after an ankle sprain makes
preventing ankle sprains a priority.*

The high incidence of ankle sprains in the athletic
population has motivated sports teams to imple-
ment prophylactic measures to decrease the risk
of ankle sprains. During the 1980s and 1990s, mul-
tiple researchers investigated the impact of semi-
rigid ankle bracing, such as lace-up ankle stabilizing
orthoses (ASO), on injury prevention. Results from

one randomized control trial and two cohort studies
found that semi-rigid bracing significantly reduced
ankle sprain incidence in various athletic popula-
tion.?? In 2001, a Cochrane Library systematic
review found limited evidence to support balance
training in reducing ankle sprains; though good evi-
dence suggested bracing could reduce ankle sprain
incidence, especially for those with a prior sprain.”

Currently, few studies?**” and no reviews have com-
pared the impact of bracing versus balance training
on the incidence of ankle sprains in a competitive
athletic population. Most studies lack a control group,
investigate a single team or include a single sport,
leaving unclear what the most effective approach
is for reducing the incidence of ankle sprains in a
broader athletic population. Thus, the purpose of
this review was to compare the effect of balance
training and bracing in reducing the incidence and
relative risk of ankle sprains in competitive athletes,
with or without prior injury, across different sports.

METHODS

Literature search and selection

A search of the literature was conducted for English
language articles published from 2005-2016 using
the Cochrane Library, PubMed, Web of Science, and
PEDro databases. The following medical subject
headings (MeSH terms) and clinically relevant key-
words were used individually and in Boolean com-
binations: “ankle,” “instability,” “sprain,” “chronic,”
“recurrent,” “prevention,” ‘“athlete,” “propriocep-
tion,” and “bracing.” Articles were included in this
review if they met the inclusion criteria listed in
Table 1. Articles were excluded if the study did not
recruit athletes, had no control group, did not define
intervention groups, or lacked end of the season
or year follow-up. Citations were screened for rel-
evance, full-text articles were reviewed for inclusion
by the first author, and included articles were then
reviewed by both authors to reach consensus for
inclusion and exclusion criteria. Bias was assessed
independently using the Pedro scale, a study quality
assessment measure for randomized control trials,
with disagreements resolved through discussion.

The authors operationally defined the following
terms for this review: Athletes were considered indi-
viduals participating on competitive sports teams
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Table 1. Inclusion Criteria

Inclusion Criteria

Published after 2004

Randomized Control Trial with PEDro score of at least 4/10
Competitive high school or higher level athletes

Follow-up one year and/or post-season

Intervention group consisted of balance training, bracing or both
Non-treatment, control group

Primary outcome measures includes incidence of ankle sprains

NoUnAWD -

at the high school, college, or professional level. An
ankle sprain included an acute inversion/supination
(lateral ankle), eversion/pronation (medial ankle),
and/or dorsiflexion/eversion (high ankle/syndes-
motic) event during sports participation causing
injury associated with pain, swelling, and difficulty
weight bearing that resulted in the athlete having
to cease sports activity in a game or practice. Bal-
ance training, sometimes referred to as propriocep-
tive training, included static or dynamic exercises
on one or two legs, on a variety of surfaces, with or
without perturbations, and with eyes open or closed.
Ankle bracing was considered any type of orthosis
applied specifically to the ankle joint; all types of
taping were not considered as bracing in this review.

Literature Search Results From:
1. Cochrane Library: 582

PubMed: 740

Web of Science: 406

PEDro: 104

Ealbadl

Total

n = 1,832 articles

Excluded based on
Title and/or
abstract, n = 1,761

L 4

Full Text Assessed,
n=71

Excluded,n=63

Not aRCT
2> Poor study design
Lacking 1 year follow up
No control group

Included studies,n = 8
Balance Training, n = 5
Bracing,n =2
Combination, n =1

Figure 1. PRISMA Diagram.

Data Analysis

Incidence of ankle sprains in a season or year and
relative risk were utilized to assess the effect of bal-
ance training and bracing treatments in preventing
injury compared to no-treatment control. Data was
extracted by the first author and independently con-
firmed by the second author. Chi-Square was used to
analyze differences in incidence between athletes
receiving bracing or balance training compared to
no-treatment; relative risk, the risk ratio for ankle
sprains in the treatment groups compared to the con-
trol groups, was calculated and illustrated in a forest plot
(Figures 2 & 3).

Literature Synthesis and Methodological
Quality

Electronic database searches yielded 1,832 articles.
After citations were screened for relevance, a total of
71 full-text articles were reviewed for inclusion crite-
ria. Sixty-three articles were excluded based on the
inclusion criteria, leaving eight articles for review
as presented in the PRISMA diagram (Figure 1). The
PEDro scale was utilized to assess the methodolog-
ical quality of each study (Table 2) with scores =5
considered to be moderate methodological quality.?®
Five studies compared balance training to a control
group, two studies compared bracing to a control
group, and one study compared balance training,
bracing (each separately) to controls (Table 3).2629%

RESULTS

Study Quality

Overall, the quality of the combined evidence was
moderate with all studies scoring >5 on the 10-point
PEDro scale.”® Scores ranged from 5 (three stud-
ies)**%% to 8 (one study), ** with four studies scoring
a 6 or a 7.26,31,34,35

Description of Included Studies

The included studies reported results for a total of
7,195 athletes (36% female, 64% male) ranging in
levels of competition from high school to profes-
sional sports leagues. 2% The median age was
20 years. The proportion of females in the brac-
ing group (42%) was less than in the balance train-
ing group (56%). For the six of eight studies that
defined specific sport participation, the proportions
of athletes participating in each sport were: 36%
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Study Name

Verhagen 2005%

McGuine 200627

Emery 2007

Hupperets 200932

Eils 2010%*

Mohammadi 2007%¢

Overall: p=0.0057, 12=85.31%

0.25

0.75.

WGHT

30.91%

20.98%

25.23%

14.32%

6.36%

2.19%

100%

Reduce Risk Increase Risk

Figure 2. Effects of Balance Training on the Relative Risk of Ankle Sprains.

Study Name

McGuine 201134 .
McGuine 201235 :

Mohammadi 2007%¢

Overall: p=0.0037, 12=76.2%

0.25 :
0.36

0.75

RR WGHT

0.32 40.32%

0.39

57.47%

2.21%

100%

Reduce Risk Increase Risk

Figure 3. Effects of Bracing on the Relative Risk of Ankle Sprains.

basketball, 29% football, 16% volleyball, and 1%
soccer. One study reported that the athletes partici-
pated in either soccer or basketball without specific
numbers;* another did not specify the sports that
the athletes participated in.** The incidence of ankle
sprains during sport activity was reported, although
each study varied in the method of determining the
occurrence of an ankle sprain. In seven of eight stud-
ies, medical professionals (athletic trainers, physical
therapists and/or physicians) performed a physical
exam to determine if a sprain had occurred.?5%3!-3
In one study, athletes used self-reported ankle
sprain occurrences on forms that were assessed by
two physicians—blinded to the study—to decipher if
the subjective reports were consistent with an ankle
sprain diagnosis.*

Bracing Treatment

Two of the three studies found that groups receiving
bracing reported significantly lower incidence and
risk of ankle sprains during athletic activity.***> The

bracing group (n=20) in the Mohammadi study sus-
tained fewer sprains than the control group (n=20),
though this did not reach a statistically significant
difference (Figure 2).** The three braces utilized
in the studies were the McDavid Ultralight** brace
(McDavid Inc, Woodridge, Illinoise), Don-Joy Ankle
Stabilizing® brace (Don-Joy Inc, Vista, California),
and Sports Stirrup®® brace (Aircast Inc, Summit, New
Jersey), which are shown in Appendix B. From the
3,581 combined subjects from the bracing group and
control group, 432/1753 athletes sustained an ankle
sprain when wearing a brace, compared to 529/1828
athletes spraining their ankle not wearing a brace.
Overall, athletes wearing ankle braces had a signifi-
cantly lower incidence of ankle sprains (p=0.0037)
and a 64% reduced risk of ankle sprains (RR=0.36)
compared to no-treatment control. (Table 3).

Balance Training Treatment
Five of the six studies found a significant decrease
in the incidence of ankle sprains for athletes
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Table 2. Methodological Quality Assessment, per Pedro Scale

Study Criteria Met 1 2 3 4 5 6 7 8 9 10
Verhagen et al. 5 Y N Y N N N Y Y N Y
(2005)*

McGuine et al 5 Y N Y N N U Y U Y Y
(2006)¥

Emery et al. 7 Y N Y N Y Y Y N Y Y
(2007)*!

Hupperets et al. 8 Y U Y N Y Y Y Y Y Y
(2009)*

Eils et al 5 Y U N U U Y U Y Y Y
(2010)*

McGuine et al. 6 Y N Y N N N Y Y Y Y
(2011)*

McGuine et al. 6 Y N Y N N N Y Y Y Y
(2012)*

Mohammadi 6 Y U Y U N U Y Y Y Y
(2007)%

Maximum score: 10 points.

1. Randomization of groups 2. Concealed allocation 3. Similar group values/demographics at baseline 4. Subjects were blinded 5.
Assessors were blinded 6. Blinding of assessors measuring outcome 7. Acceptable dropout rate 8. Intention to treat 9. Appropriate
statistics 10. Point measure/measure of variability recorded. Y: Yes N: No U: Unknown

performing balance training compared to no-treat-
ment controls.?029303235 Three studies found simi-
lar values of reduced ankle sprains, ranging from
35-38%. 23233 Although each of the articles utilized
different balance exercises, progressions and time
frames in how long to perform the exercises, they
used similarly designed balance progressions to pro-
gressively challenge the visual, somatosensory, ves-
tibular, and musculoskeletal systems. The exercises
were progressed by decreasing the base of support
from double to single limb stance, eyes open to eyes
closed conditions, changing the surface from stable
to unstable and adding perturbations, such as upper
extremity motions (Appendix A). Of the combined
3,577 subjects, 178/1867 athletes in the balance
training group sustained an ankle sprain compared
to 274/1710 in the control group. Athletes perform-
ing balance training exercises had a significantly
lower incidence of ankle sprains (p=0.0057) and a
46% reduced risk of an ankle sprain (RR=0.54) com-
pared to no-treatment controls. (Table 3)

DISCUSSION

The results of this systematic review with meta-
analysis indicate that athletes with or without a prior
sprain receiving either bracing or balance training
show reduced incidence and relative risk of ankle
sprains compared to no-treatment controls. The
results of this review demonstrated that bracing
reduced the risk of a sprain by 64%, consistent with

a previous systematic review that examined six ran-
domized control trials and showed bracing reduced
ankle sprains by 69%.%* The one study that compared
bracing, balance training, and no-treatment was the
smallest study (n=80) reviewed and both bracing and
balance training reduced injury incidence compared
to controls, without significant difference between
bracing and balance training.?® The combined results
from the three relevant studies indicate that balance
training reduced risk of injury between 35-38% com-
pared to no-treatment, which is consistent with an
earlier review that found a 36% risk reduction for
those athletes that participated in balance training.*

Two of the bracing studies also examined other
lower extremity injuries occurrences in the brac-
ing and control groups. *3 Interestingly, although
ankle bracing decreased the risk of ankle injury
by 64% compared to not bracing, the decreased
risk for any lower extremity injury was only 25.5%
compared to no treatment, leaving open the pos-
sibility that bracing at the ankle can contribute to
other lower quarter injuries.**** Although not exam-
ined in this systematic review, the distant effects of
ankle bracing should be considered. McGuine et al*
found an increased rate of injury in lower extrem-
ity injuries by 85% in the basketball players that
braced compared to controls. Of these injuries, 51 %
were acute muscle or tendon strains in the lower
leg (gastrocnemius, peroneals and Achilles), upper
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Table 3. Description of Included Studies

Study Design Participants Interventions Results Relative Risk ~ Limitations
Verhagenetal RCT 1127 Division III college ~ Balance training group Incidence - 70 total sprains: 0.40 Reports differences
(2005)* Level 1b  volleyball players 36-week balance board ~ Balance Training (29) vs. control CI 95% between groups
(643 females, 484 males).  “proprioceptive" (41). Incidence rate per exposure: 0.1-0.7 without providing p-
Mean age 24 years. program (n=628) Balance Training: 0.5/1000 hours; value. Lacking
Did not report if subjects  Control group (n=494) Control: 1.87/1000 hours. blinding
had a history of prior
sprain.
McGuine etal ~ RCT 765 high school soccer Balance Training group  Incidence - 62 total sprains: 0.56 Recall bias, lacked
(2006)* Level 1b  and basketball players 5-phase program during ~ Balance Training (23) vs. Control CI95% blinding, ratio of
(523 females, 242 male).  the pre- and sport season  (39). Incidence rate per exposure: 0.33-0.95 females to males was
Mean age 16 years, (n=373) Balance Training: 1.13/1000 p=0.033 2:1
with and without history ~ Control group (n=392) hours; Control: 1.87/1000 hours.
of prior inversion sprain. Intervention did not significantly
reduce risk of sprain for those that
did not have a prior sprain history
(p=0.059).
Emery et al RCT 920 high school Balance Training group  Incidence - 138 total sprains: 0.71 Compliance, low
(2007)*! Level 1b  basketball players balance board 18-week  Balance Training (62) vs. control CI 95% power - to improve
(456 females, 464 males). warm-up and home (76). Incidence rate per exposure: 0.45-1.13 value would have
Mean age 16 years, program (n=494) Balance Training: 1.57/1000 p=0.15 required 980 subjects
with or without history of ~ Control group (n=426) hours; Control: 2.46/1000 hours.
prior ankle sprain.
Hupperets etal RCT 522 mixed-level and sport  Balance Training group  Incidence — 145 total sprains: 0.63 Reported compliance
(2009)* Level 1b  athletes unsupervised 8-week Balance Training (56) vs. Control CI95% 52%, some subjects
(248 females, 274 males). ~ “proprioceptive” (89). Incidence rate per exposure: 0.45-0.88 lost to follow-up, did
Mean age 28 years, program (n=256) Balance Training: 1.86/1000 not specify type of
with prior history of Control group (n=266) hours; Controls: 2.90/1000 hours. sport, or hours/week
inversion sprain. of sport participation.
Eils et al RCT 232 mixed-level German  Balance Training group  Incidence — 28 total sprains: 0.35 Lacked blinding,
(2010)* Level 1b  basketball players multi-station Balance Training (7) vs Control CI95% did not report
(all male). Mean age 25 “proprioceptive” (21). Incidence rate per exposure: 0.15-0.84 compliance
years, did not report if program through Balance Training: 1.53/1000 p=0.018
subjects had a history of  season (n=96) hours; 4.31/1000 hours
prior Control group (n=102)
sprain.
Mohammadi RCT 80 college Division I 1: Balance Training Incidence - 15 total sprains: Balance Small sample size,
(2007)% Level 1b  soccer players “proprioceptive” Balance Training (1), Training: lacked blinding,
(all male). training program (n=20)  Strengthening (4), Bracing (2), 0.13 lacked description of
Mean age 24 years, 2: Strengthening (n = Control (8). Balance Training CI95% medical trainers’
with prior history of ankle  20) reduced incidence (p=0.02) vs. 0.003-0.93 experience
inversion sprain 3: Sports Stirrup control; Bracing (p=0.06) and Bracing:
Bracing (n = 20) Strengthening (p=0.27) did not. 0.25
4: Control (n=20) Incidence rate per exposure: CI95%
Performed through Balance Training: 0.0.418/1000 0.03-1.91
season. hours; Strengthening: 1.67/1000
hours; Bracing: 0.834/1000 hours;
Controls: 3.35/1000 hours
McGuineetal ~ RCT 1460 high school Bracing group wore Incidence - 265 total sprains: 0.32 Did not account for
(2011)* Level 1b  basketball players McDavid Ultralight Bracing (117) vs. Control (148). CI95%: different types of
(736 females, 724 males).  lace-up orthosis for Incidence rate per exposure: 0.19-0.51 shoes, lacked
Mean age 16 years, team organized Bracing: 0.47/1000 hours; p<0.001 blinding
with and without history conditioning, practice, Controls: 1.41/1000 hours.
of prior ankle sprain. and games for full
season (n=740)
Control group: (n=720)
McGuineetal ~ RCT 2081 high school football ~ Bracing group wore Incidence — 686 total sprains: 0.39 Did not account for
(2012)* Level 1b  players Don-Joy lace-up Ankle  Bracing (313) vs control (373). CI95% different types of
(all male). Stabilizing Orthosis, for  Incidence rate per exposure: 0.24-0.65 shoes, lacked
Mean age 16 years, team organized Bracing: 0.48/1000 hours; p<0.001 blinding ack of
with and without history ~ conditioning, practice, Controls: 1.12/1000 hours. subject and assessor
of prior ankle sprain games for full season blinding
(n=993)
Control group: (n=1088)
RCT= Randomized Controlled Trial; 95% CI= 95% Confidence Interval

leg (quadriceps, hip flexor and hamstring) and hip/
pelvis (adductors, gluteals). Additionally, 17.9% of
the basketball players that braced at the ankle sus-
tained an acute knee injury, in comparison to 8.8%
of basketball players who did not brace. The two
most common knee injuries were medial collateral

ligament and anterior cruciate ligament sprains or
tears.’* During peak dorsiflexion for a cutting task
similar to basketball, lace-up ASO and ankle hinge
braces increase peak internal rotation angle at the
knee by approximately two degrees. Additionally,
lace-up ASOs increase anterior knee forces during
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deceleration and increase knee compression forces
during the peak ankle dorsiflexion moment during a
cutting task.*” These increased knee forces may con-
tribute to the higher incidence of knee injuries in
athletes that braced compared to the controls in the
two bracing studies.***> While bracing does reduce
the risk of ankle sprains, an unintended conse-
quence may be other lower extremity injuries.

The studies reviewed for the current systematic review
used a variety of balance training exercises. Notable
was a general progression to challenge multiple com-
binations of the four systems that influence postural
control, including the musculoskeletal, visual, somato-
sensory, and vestibular systems. Conflicting (i.e. pro-
viding conflicting sensory input) one of the systems
challenges another system to work harder to achieve
upright balance. For example, the musculoskeletal
and visual systems are challenged through the use of
standing on an unstable surface with head turning,
which provides conflicting information between the
somatosensory and vestibular systems.*® It has been
found that training on an unstable surface decreases
the proprioceptive reflex, which indicates an increased
reliance on visual and/or vestibular information to
achieve balance.* In the present review, the balance
training exercises were progressed to incorporate the
upper extremity and trunk movements in functional
activities that simulate sports specific tasks. By having
the athlete balance on an unstable surface, especially
with perturbations, the visual system is challenged to
compensate and the ankle is forced to respond in mul-
tiple planes and ranges.

Overall, both bracing and balance training dem-
onstrated a significant effect on preventing ankle
sprains in athletes from multiple sports at the com-
petitive high school, college, and professional levels.
The incidence of ankle sprains among athletes per-
forming balance training was 10.6% while the inci-
dence of sprains among athletes wearing braces was
more than double at 24.6%. However, the relative
risk for athletes wearing braces compared to con-
trols was lower (RR=0.36) than the relative risk for
athletes after balance training compared to controls
(RR=0.54). Only the smallest study representing
1.1% of the pooled sample directly compared brac-
ing to balance training, preventing any firm con-
clusions from being drawn with respect to which

intervention was most effective. In addition, differ-
ent levels of competition may present athletes of
different levels of skill development, varied practice
times and exposure to injury; however, there were
insufficient data to compare the incidence rates per
exposure among the different levels. Finally, most
studies did not differentiate between athletes who
did or did not have prior ankle sprains, precluding
analysis between subgroups.

Limitations of this systematic review include het-
erogeneity of the included studies with respect to
different sample sizes, statistical reporting, specific
sport, competition levels, exercise protocols, and the
orthoses that were utilized. In addition, this type
of study poses challenges such as tracking subjects
from large samples over long periods of time, lack
of blinding and inconsistent compliance, and use of
self-reported injury—which may miss more minor
ankle sprains that did not result in reduced partici-
pation. Future research should investigate differ-
ences between subpopulations including athletes
with and without prior injury or who those compete
at different levels to add information regarding the
effect of these interventions.

CONCLUSIONS

The results of this systematic review and meta-
analysis demonstrate moderate quality of evidence
for balance training or bracing to decrease the inci-
dence and reduce the relative risk of ankle sprains
in competitive athletes. Although it remains unclear
whether bracing, balance training, or both combined
provide the most protective effect, the results of this
study may enhance clinical decision-making regard-
ing the use of ankle braces and balance training to
prevent ankle sprains among the athletic prevention.
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Appendix A Exercises and variations of the balance training programs adapted from the available

literature

Exercise: Singlelegstance
with the knee extended.

Variations:

Progress from eyes open
to eyes closed.
Progressfromextended
knee to flexedknee
Progresscontralateralleg
to reaching in multiple
directions (clocks)
without and with
theraband

Exercise: Singlelegstance
with knee flexed (30°) on
foam pad

Variations:

Progress to eyes closed
and/or head turning
Progresscontralateralleg
reaching in multiple
directions (clocks)
without and with
theraband resistance

Exercise: Jump from oneleg
totheother, controllanding
for 4 seconds

Variations

Place theraband above
kneeswhilecompleting
exercise

Jump fromonelegtothe
other on an exercise mat
without and with
theraband

Exercise: Single leg
stance performing
functional activity
(dribbling, catching,
kicking)

Variations
- Performthisactivity
on a foam pad

Exercise: Jump from one
leg to the other as you
catch the ball, control
landing, throw ball to
partner

Variations:

- Place theraband
above knees

- Jumpfromonelegto
other on exercise mat

Appendix B Ankle braces utilized in the literature

Flexible LaceUp Semirigid uprights Lace!Up with Semilrigid stays
Multiplanar Support Frontal Plane Support Multiplanar Support
TE——

McGuine et al 2011

(McDavid Ultralight 195;
McDavid Inc,
Woodridge, Illinois)

Mohammadi 2007

(Sport-Stirrup;
Aircast Inc, Summit,
New Jersey)

g

—_—

McGuine et al 2012

(Don-Joy Ankle Stabilizing
Brace; Don-Joy Inc.,
Vista, California)
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