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Ankle supports enhance only psychological aspects of the Ankle-GO score in patients

with chronic ankle instability.
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Ankle supports enhance only psychological aspects of the Ankle-GO score in patients

with chronic ankle instability.

ABSTRACT:

CONTEXT: Chronic ankle instability (CAI) is the most serious long-term complication

following an ankle sprain. Taping and bracing are frequently employwretum to sport
(RTS) continuum to avoid injury recurrence and to maximize pos%p ormance. The
Ankle-GO score is a valid and reliable objective RTS ¢ i&i &1 uence of ankle
supports on this score in CAI patients remains unk

OBJECTIVES: We aimed to evaluate the in ects of taping or bracing on the Ankle-GO

score among patients suffering from CQ
L 4

DESIGN: Crossover Study

SETTING: Sports @ esearch laboratory

PATIENTS: Thirty CAI patients (13 males and 17 females, 33.4 +11.7 years) performed the

Ankle-GO score in three conditions (taping, bracing and no ankle support).

MAIN OUTCOME MEASURES: The Ankle-GO is a 25-point score clustering 2 self-
reported questionnaires (Foot and Ankle Ability Measure and Ankle Ligament
Reconstruction-Return to Sport after Injury) and 4 functional tests (Single Leg Stance, Star

Excursion Balance Test, Side Hop Test and Figure-of-eight test). Performances on each
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component as well as the total score were compared between conditions using repeated

measures of ANOVA.

RESULTS: Taping and bracing significantly and equally improved the Ankle-GO score
compared with no support (12.8 £5.3 and 11.2 +4.2 vs. 8 £4.5 points respectively, P<.001).
However, significant improvements were found solely in self-reported questionnaires with
ankle support (P<.001). No differences were found in functional tests, although both taping

and bracing significantly lowered instability perception during the tests (+1.9 and +1.8 points,

respectively). \

CONCLUSION: Ankle-GO scores were significantly enhgnce aping or bracing.
However, only self-reported function and psychologigal readtaesSwere improved. Functional

performance was not altered, although external suppo§, enhanced perceived stability. Both

taping and bracing supports appear equally iv@t in improving self-confidence and

perceived ankle stability among indivt@
L 2

Key Words: Ankle sprain; Retur t: Ankle-GO™: Taping and Bracing; Psychological

I returning to sport.

readiness

Abstract word co @

Key Points

e Taping and bracing improved Ankle-GO score among CAI patients
e Only psychological and perceptual aspects were improved, with no increase in
performance in functional tests

e Ankle supports may help patients during the RTS continuum
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INTRODUCTION

Lateral ankle sprain (LAS) is the most common injury, with an estimated incidence of 0.6-
11.5 per 1000 inhabitants in the general population® and a high recurrence rate.> Up to 40% of
LAS patients develop chronic ankle instability (CAI) marked by perceived instability,
episodes of giving-way, recurrences, loss of function, and kinesophobia during daily activities
and sports." A key contributor to LAS recurrence and then CAl is poor management of return

to sport (RTS)."® This is probably partly due to the lack of consensus on objective RTS

criteria®* and decisions are typically time-based with many patients rwto sport with

persistent deficits.” 6

L 4
The Ankle-GO is a newly developed score designed orN treatment progress
throughout the RTS continuum.® Poor performance oMihis test has been shown to reduce the
likelihood of returning to the same level of p@ increase the risk of recurrence ninefold

within 2 years of the LAS.” The Ankle- mbines 4 functional tests and 2 self-

L 4
reported questionnaires assessi\e ived level of function and the psychological
e

readiness of patients. This s ady been the subject of several publications relating

to the multidimens itien of CAl,® especially the dramatic consequences of LAS

i J
recurrences and the € i“ii NQ

recurrence, recent findings revealed that the Ankle-GO score at two-month following injury

e to become coper.’ Indeed, considering only this risk of

was lower in patients with a recurrent LAS (5.4 £2.8 vs. 9.1 +4.5 points) and predicted the
risk of reinjury (with AUC = 0.75): Patients with a score inferior to 8 points were found to

have a significantly higher risk of reinjury (OR = 8.6; 95%CI: 2-37.2)." In addition patients
scoring an Ankle-GO above 8 points were 5 times more likely to return to sport at the same
level of play within 4 months.® Regarding the challenge to become coper or conversely the

high risk to fall into CAI after an initial LAS, it has been shown that LAS patients (initial
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LAS or recurrence) scoring an Ankle-GO above 11 points were 12 times more likely to
become LAS coper.’® Therefore, it seems reasonable and relevant to use the Ankle-GO score
among CAI population, considering the valuable insights it has already provided in the

literature regarding several key components of CAL.

Ankle supports are also commonly employed in the late phase of rehabilitation (i.e. patients

311 and there is

gradually resume dynamic tasks such as running, hoping, jumping/landing...),
strong evidence to support the use of prophylactic taping and bracing for the prevention of
LAS.* 2 For example, in a large randomized controlled trial involvi ,460 male and female
high school basketball players, the incidence of acute first-time a ankle injuries
was significantly reduced in the braced group compare t8 roup (0.47 versus 1.41
per 1,000 exposures).'? Several systematic reviews®,® %that external supports were
effective at preventing first-time LAS or recurrences Conversely, it has been proposed that
the restriction of movement caused by ankle offt could negatively impact functional

performance’® leading to debate @ar potential value.

A growing body of evidenc Xhat ankle support may act as a placebo effect, by

improving self-co ing kinesiophobia and alleviating movement

apprehensions.” Fo , Hunt and Short’s qualitative investigation with 11 US
collegiate athletes, revealed that taping positively influenced athlete confidence and decreased
their anxiety for injury or re-injury.'® Similarly, survey data with 132 Division 111 collegiate
athletes suggest that regardless of history of ankle injury, a majority believed that ankle taping
may act as a prophylactic modality in preventing injury.'® These findings suggest that ankle

supports may have psychological benefits above and beyond any potential functional

enhancements.
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The primary aim of this study was therefore to evaluate the effects of ankle strapping or
bracing on the Ankle-GO score in patients with CAl. It was hypothesized that both types of
support would increase Ankle-GO score compared to no-support (normal) condition. The
secondary aim was to analyze each component of the Ankle-GO to better understand which of
the 6 components of the score would be potentially altered. Based on previous studies**?%%?
we hypothesized that taping or bracing would mainly improve perceived stability, level of

function and psychological readiness scores without altering functional performances. It was

also hypothesized that taping or bracing would have identical effects on the Ankle-GO and its

6 components. \
METHODS ¢ @

Study design and settings

This laboratory cross-sectional study compli@he STROBE statement.

Population V'S Q
Based on previous research o XGO score among patients with CAL® an a priori
sample size calculati caled that at a minimum 28 patients would be needed to obtain a

statistical power of\0,80 anditype 1 error of 0.05.

Patients were recruited from 2 clinics (XXX and YY'Y). The study was performed in
accordance with the Declaration of Helsinki. All patients provided written informed consent,
their rights were protected and the study received Institutional Ethics Approval

(IRB00010835).

Patients were included only if they met the International Ankle Consortium recommended
criteria for CAL® More specifically, patients were required to be more than 12 months from

the index ankle sprain and have suffered from at least 2 recurrent sprains; report feelings of
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instability (Cumberland Ankle Instability Tool < 24); and loss of self-reported function (Foot
and Ankle Ability Measure ADL scale<90% or Sport scale <80%). The most recent LAS
occurred more than 3 months prior to the study enrollment. Only patients with a detectable
anterior talo-fibular or calcaneofibular ligament lesion were included. The presence of a
lesion was assessed by clinical examination (anterior drawer test and talar tilt combined with
palpation) and confirmed by imaging (MRI). Patients were excluded in case of fracture or

suspicion of syndesmotic injuries.

After inclusion, patients performed the Ankle-GO score under the superyision of an

experienced physical therapist during a single session. To limit bi ti ere blinded on

the objectives and hypothesis of the study. * K

Ankle-GO score

This reliable and valid tool was designed to e e sporting patients with CAI during the

RTS continuum.® The score cluster 6 co geting the main deficits associated with

LAS (Table 1) composed by 4 sts: the Single Leg Stance (SLS), the modified Star

Excursion Balance Test (mS

S PDOLI
§L 0 OfS

sports (FAAMg,ort), as well as a measure of psychological readiness to RTS, the Ankle

1de Hop Test (SHT) and the Figure-of-8 Test (F8T). In

addition, 2 patient ediguestionnaires are included: the Foot and Ankle Ability

Measure, comprise bscales evaluating activities of daily living (FAAM,q1) and

Ligament Reconstruction-Return to Sport after Injury (ALR-RSI).*

e Self-reported questionnaires

o FAAM
This inventory evaluates patient-reported function with 21 items assessing daily activities
such as walking, going up and down stairs, and 8 items focus on perceived sports functional

abilities such as running, jumping, cutting. The patients respond to each item on a 5-point
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Likert scale scale ranging from 0 (“Incapable of performing the exercise”) to 4 (“without
difficulty”) or by responding «Not-Applicable» when the activity in question is limited by

something other than the foot or ankle. The percentage of each subscale is then determined.

o ALR-RSI
This questionnaire includes a total of 12 items such as confidence, emotions and risk
appraisals to assess psychological readiness to RTS among patients with LAS.? Items are

scored on a scale from 0 (“No confidence”) to /0. (“Fully confident”). The global score is
expressed as a percentage (%). \
e Functional performance tests %
\ 4

o SLS

The subject must stand barefoot on one leg, with th s@ flexed (10°), hands on the
hips for 20 seconds with the eyes closed on a firm surfac®This test evaluates static postural
control based on the patient’s number of erro nglerror was recorded for any of the

following: lifting hands-off hip

ﬁx‘[he igh into more than 30° of flexion or abduction,
lifting the forefoot or heel, re oubof the testing position for more than 5 seconds, or

opening one’s eyes. etion of two learning trials the test was performed once.

o mS
The patient stands barefoot on the tested foot in the center of a « Y » formed by three
branches on the ground. He/she must reach as far as possible with the opposite leg in the three
directions—anterior (ANT), posteromedial (PM) and posterolateral (PL)—before returning to
the original position. The trial is ceased if the patient takes his/her hands off the hips, if the
weight-bearing leg moves or if the heel is raised, if the patient loses balance or falls, or if
there is a transfer of weight to one’s non-weight-bearing foot. To obtain comparable results,

the distances obtained are normalized in relation to the length of the patient’s leg (from the
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anterior and superior iliac spine to the medial malleolus). After four learning trials in each
direction for each leg, three trials were recorded and averaged. The composite score (COMP),
calculated as the average of the ANT, PM and PL directions. One point was added if the
measurement in the ANT direction was above 60% and another point if the measurement in

the direction of PM was above 90%.

o SHT
This test consists of hopping barefoot on one-leg laterally and medially as fast as possible 10
times over two lines 30cm apart.24 The first hop is always towards tthide. If the patient

touches the line, that back-and-forth hop is not counted.

o F8T ¢
This test involves skipping barefoot on one-leg in }\d two posts Sm apart as fast

as possible.?* The patient has to perform two consecutivedaps (for a total distance of 20m).

Because Caffrey et al.** have clearly sh i rtance of assessing perceived

g
apprehension in patients with ,‘One additional “apprehension point” was added for each
test if the patient did not exp e Mstability during the task. Perceived apprehension was

13

assessed using the g n you performed the test, did you perceive feelings of

instability or apprehén bout your ankle” (YES =0, NO= 1 point).

Patients randomly and successively performed the Ankle-GO score in three different
conditions (control, taping and bracing). For each condition, all patients performed the tests in
the same order (SLS followed by SEBT, SHT and F8T). Then, patients were asked to answer
the questionnaires by imagining wearing the external supports in their daily and sporting
activities. Approximately 5 min of rest was given to put on/remove the strap or brace and

ensure sufficient recovery between test conditions.

$S900E 93l) BIA /1-90-GZ0Z 1e /woo Aloyoeignd:poid-swiid yiewlayem-jpd-awiid;/:sdiy woly papeojumoq



185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

Taping and Bracing Techniques

Taping was applied by the same experienced physiotherapist using a figure-of-8 method with
elastic bands, commonly used in sports physiotherapy to limit inversion of the foot (Figure 1).
For bracing, the same semi-rigid ankle brace, Malleo Dynastab® - Boa (THUASNE, France)
was used for all patients (Figure 1). Taping and bracing were applied to the injured ankle

only.

Statistical Analysis \
Data from the six components: SLS (in number of errors)‘AY\@nd the COMP score

of the SEBT (%), SHT (s), F8T (s), FAAM,q and E s N well as the ALR-RSI (%)
and total Ankle-GO score were calculated for each condition (control, taping and bracing). In
addition, the sum of ‘apprehension points’ (i obtained if patient did not report

feelings of instability during func%ona stSfora maximum 4 points) was calculated for each

condition (Table 1). \\

Data were checked fQ t homogeneity of variance using with Shapiro-Wilk and

Levene’s tests. Me ndard deviations (SD) were compared between the 3 conditions
using Analysis of Variance. Welch corrections were applied in case of assumption violation
and post-hoc analysis were conducted if needed (Bonferroni corrections). The statistical

analysis was performed using JASP (Version 0.17.2.1, University of Amsterdam). Level of

significance was set at 0.05 and effect sizes (n?) were reported.

RESULTS

30 patients with CAI were included (17 females and 13 males 33.4 £11.7 years) (Table 2).
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Ankle-GO score was significantly higher with both taping or bracing compared with no ankle
support (12.8 £5.3 and 11.2 £4.2 vs. 8 £4.5 points respectively, P<.001, n*>= 0.160) (Table 3),
indicating that both types of ankle support positively impact functional capabilities among
individuals with CAI. When comparing each component of the Ankle-GO, only the self-
reported questionnaires (FAAM,q, FAAM;pors and the ALR-RSI) significantly improved with
taping or bracing. No significant differences were identified on the performance of functional
tests of the Ankle-GO (Table 3). Nevertheless, apprehension reported during these tests was
significantly lowered with both taping or bracing. This last finding further suggests that ankle
supports exert its influence on patient’s perceptions rather than their a functional

capacities.

\ 2

Lastly, no significant differences between the tapingfand & ere found for any
parameters. This indicates that both supports prove equally effective in enhancing patient

beliefs regarding ankle perceived stability a ological readiness to RTS.

DISCUSSION \\

The primar 2 0f*this study was to evaluate the effects of ankle strapping or

bracing on the Ankl §Core in patients with CAl. Results indicated that both supports
improved the Ankle-GO score compared to no support, with increases of +4.8 and +3.2 pts,
for taping and bracing, respectively. These improvements exceed the minimum detectable
change (MDC=1.2 points),6 indicating a significant impact of ankle support during the RTS
continuum. Notably, ankle supports helped patients to overcome a critical Ankle-GO cut-off
score of 8 points, which predicts RTS at the same level of play6 and reduces recurrence risk’

following LAS, in patients with or without CAI. Patients scoring above 8 points were 5 times

more likely to RTS at the same level of play within 4 months and 9 times less likely to suffer

10
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a reinjury within 2 years after a LAS.%’ Recent findings also revealed that patients scoring
above 11 points were 12 times more likely to fully recover (i.e., become LAS coper).'? In the
present study, both taping and bracing helped patients exceed this threshold with scores of
12.8 and 11.2, respectively. Since the Ankle-GO score is the first objective RTS criterion
following LAS (inaugural episode of sprain or recurrence), these results may support the
recommendation for prophylactic bracing to enhance psychological readiness and potentially
reduce reinjury risk in CAI patients.*!

When examining the effects of taping or bracing on Ankle-GO scores, it appeared that
the performance increase was solely attributable to an improved patientS§perceived abilities,
specifically in the subjective aspects of patients’ ankle-rel’ated n. Notably, both taping
and bracing significantly enhanced patient’s perceptigh of @uring the functional tests
(+1.9 and +1.8 apprehension points, respectively), exégeding the MDC of the Ankle-GO
scores. Additionally, self-reported questionnad AAMadi and FAAMgpori5), showed
significant improvements with ankle su @

L 4
to reach the FAAM,q cut-off scBie identifsing CAI patients (90%).! The addition of external

stingly, taping or bracing allowed patients

supports also surpassed the ndini iically important difference of the FAAMgporis score (9

points),* indicating i
26.5% with taping angh20%

(8.4%) among LAS patients.23

perceived a beneficial effect. Moreover, a significant increase of

ith bracing was observed in the ALR-RSI, exceeding the MDC

Overall results are in line with previous research'’*° highlighting the beneficial psychological
effects of ankle support. A “placebo” effect of taping and bracing has been previously
reported, with improvements of feelings of ankle stability, confidence and reassurance during
functionals tests in CAI patients.zo‘25 Simon and Donahue’s"’ critical appraisal of the literature
revealed that physically active individuals experienced a significantly increased sense of

stability, reassurance, and confidence when their ankle is taped or braced compared to no

11
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support. Authors suggest that ankle taping and bracing are effective in allowing individuals to
be more psychologically assured when engaging in dynamic-balance tasks.

However, no difference was observed between conditions in functional tests of the Ankle-GO
score, indicating that ankle supports did not affect functional performance. This supports
Simon and Donahue’s conclusions who reported that despite the psychological benefits of
ankle support, ankle taping or bracing did not translate to improved performance during the
SEBT or the overall stability index measured by the Biodex Balance System.!” Research on
the impact of ankle taping on performance has shown mixed results.** % Our finding aligned

with studies showing no detrimental effects on functional performancMwhich is

particularly noteworthy for athletes, as it suggests they 022 us@ort to reduce injury

risk without compromising performance. \

The evidence on whether taping or bracing is more efféctive remains inconclusive.™
However, bracing appears more efficient to reinjury among LAS patients as measured

by the number of patients needed to tre ally, bracing seemed more cost-effective

than taping, with lower risk of 3! Nonetheless, both types of supports lose their

restrictive properties durin with a significant loss of mechanical stability within

20min of exercise. however, maintains its mechanical properties for a longer period

of time,** making it'8 hoice, especially for regular athletes, though clinician experience

and patient preference should also be considered.

In this study, we used elastic bands or a semi-rigid brace commonly used by clinicians.
Results showed no influence of these external supports on performance in any functional
tests. These findings are in adequation with the results from the network meta-analysis of
Tsikopoulos et al. 2020* revealing that external supports of any type did not improve
dynamic postural control in patients with ankle instability. Delahunt et al. 2010% compared

lateral subtalar sling and fibular repositioning tape with no tape and found no difference in

12
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dynamic postural stability in participants with chronic ankle instability. Such findings also
aligns with those of Sawkins et al. 2007,% who found no significant differences of two
distinct taping techniques (i.e, “real” taping and placebo taping) compared with no taping on
SEBT and hopping test performance among CAI patients. The “real” taping technique
employed consisted of a combination of three stirrups, a figure-of-6 pattern, and a heel lock
using inelastic tape. Conversely the placebo taping involved a single 10-cm rigid tape applied
above the lateral malleolus along the lateral aspect of the tibia. More recently, Ridder et al.®
used a double figure-of-6 and a single heel lock with a non-elastic band in patients with CAI
and found no difference in postural control during dynamic landing tMe frontal and
sagittal planes, but an improvement in perceived instability co with no tape. It seems

therefore that the type (rigid vs elastic) and pattern teghni N influence performance on

postural stability and hopping tests but improve percewed stability among CAI patients.

When comparing functional performances on the control condition (Table 3) with the
results from Linens et al. 2014% igc,@w, all outcomes were below their proposed cut-
off values to identify CAI patieNN errors, SHT >12.8s and F8T > 17.36s), except for
PL direction of the SEBT (491%)"

o

ANT direction (61 vs 62.8 %) but lower performances on the PM and PL directions (82.5 %

When focusing on cores, McCann et al. 2017% revealed similar results on the

and 73.1 % respectively vs 95.9 % and 94.3 % in the present study) among CAI patients with
self-reported questionnaires of FAAMaa =89.3%, FAAMgyors= 71.9% and CAIT = 15 points.
SEBT performances from the present study were very similar to those obtained by Doherty et
al. (2016)*" in the ANT, PM and PL directions (61.7%, 93.2% and 100.7% respectively) but
CAl patients from their study reported higher self-reported function (FAAMy4=95.7%,
FAAMgports= 85.5% and CAIT= 22.3 pts). The testing procedure of the SEBT could partially

explain the difference on SEBT performances among CAl populations.®®* When performing
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the SEBT during the Ankle-GO it is recommend to use a toe fixed position for all three

direction*® which leads to very similar results obtained among CAI populations.®”*

Another explanation of variability in SEBT scores among CAI is the multicausal nature of

CAI.® with some patients experiencing dynamic postural control deficits, while others do not.

Regarding SHT and F8T performances, poorer scores than Caffrey et al. 2009 were observed
for the unstable ankle (10.5 s and 11.3 s respectively).?* Unfortunately, only the Ankle

Instability Instrument was used to include patients in their CAIl group and no information

about the self-reported function of CAl patients was available. \

Strength and limitations \

A potential limitation of this study is that the effect of a support was assessed over a

relatively short duration (approximately 15"@,\re research could explore the impact of
ankle support on the psychologicabcofiiponents of the Ankle-GO scores over longer periods,
such as after 20 minutes of sports 18ipation. Additionally, it would be relevant to examine
whether ankle supp

benefits of ankle support may be greater in the later stages of rehabilitation as functional

ce perceived function (e.g., confidence, psychological

readiness) through: S continuum. It is reasonable to assume that the psychological

deficits diminish and ankle function improves.

Patients were asked to “imagine” the potential psychological benefits of ankle support when
completing the questionnaires (i.e. FAAM and ALR-RSI), rather than experiencing potential
psychological benefits while actually engaging in “real life” tasks. While it is difficult to truly
assess the psychological aspects by asking patients to consider the perceived benefits, the

increases in reported confidence found in the present study, especially in perceived stability
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during functional testing nonetheless provide additional support for the psychological benefits

of ankle support.

Lastly, the generalizability of these findings should be approached with caution, particularly
for high level athletes or other types of ankle sprains such as syndesmotic injuries. Data
indicates poor self-reported function and instability among patients included in the present
study (FAAMuq = 82.1%, FAAM;spors = 55.5% and CAIT =10.4 pts) and the effect of bracing
and taping might be different in patients with more favorable outcomes. Furthermore,
regarding the generalizability to a broader population, and given that the present study
focused specifically on CAl patients, it is challenging to predict whether supports would

have the same effects, or to the same extent, in patients sufferigig fro irst acute ankle

sprain. \

Clinical Implications

However, caution

: 0 avoid pre-mature returns to sport, particularly when

psychological reading eeds actual physical/functional capabilities. This concern is
supported by the present study which found high psychological readiness values (mean ALR-
RSI = 61% for ankle bracing),?® despite comparatively low functional abilities (i.e., mean
SEBT composite score <90%).*° Evidence suggests that social desirability issues (e.g.,
reporting elevated readiness levels of readiness because that’s what “tough-minded” athletes
do, because they believe it is desirable in the eyes of others to be confident, or because they
believe higher scores will increase the likelihood that decision makers return them to sport)

may affect self-reported psychological readiness among athletes. This issue requires careful
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370

371

consideration when evaluating, interpreting or making decisions based on athletes’ readiness

to return to sport.

Patients and practitioners can be confident that external support may increase the likelihood of
returning to the same level of play without affecting functional performance during sports
tasks. Caution is warranted for clinicians to avoid relying solely on ankle supports, to enhance
balance and postural stability in individuals with CAI. Unfortunately, clinicians are well
aware that many athletes prefer to convince themselves that the ankle brace/tape provides

sufficient protection and become “addict” on this tool, rather than engaging in comprehensive
’\K%

ance on Ankle-GO scores among CAI

rehabilitation.

CONCLUSION

Taping and bracing significantly improved pg @7

patients. However, improvements ’wer n ociated with psychological aspects and
perceived stability and no differéicestetween conditions were observed on functional
components of the Ankle- Lastly, no difference was found between taping and bracing on

any component of score. This indicates that both supports could be used to

enhance psychologica diness in the RTS continuum in order to lower the risk of reinjury

without incurring any detrimental effects on performance.
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