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ABSTRACT

Objectives: Ankle orthoses are one of the interventions used to prevent first and repeated
lateral ankle sprains. We conducted this systematic review of the literature to investigate the
effect of ankle orthoses on postural control in individuals with acute, chronic, or functional
ankle sprains.
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Available Online: 01 Mar 2024  :  Methods: Three electronic databases (Scopus, PubMed, and Web of Science) were searched
. for experimental studies using predefined keywords. We used the PRISMA method to select
articles. Initially, the articles were examined for inclusion criteria and then assessed for their
quality based on the physiotherapy evidence database scale.

Results: In the initial search, we retrieved 156 articles. After following the steps of the
PRISMA flowchart and reviewing the entire text, only 14 reports met the inclusion criteria of
this study. We extracted data from population, intervention, and outcome measures.

Discussion: Overall, ankle orthoses were effective in improving the static postural control of

Keywords: . patients with lateral ankle sprains; however, the dynamic postural control results were unclear.
Ankle sprain, Chronic ankle :  Since most people who experience lateral ankle sprains have both functional and mechanical
instability, Balance, Ankle . instability, ankle orthoses may affect both types of instability and thereby improve postural
orthoses, Postural control : control.
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¢ Ankle orthosis is effective in enhancing the postural control of individuals with lateral ankle sprains.

o Studies comparing soft and semi-rigid orthoses have produced contradictory findings, leaving uncertainty about

which type is more effective in enhancing postural control.

Plain Language Summary

Sports injuries are caused by severe impacts or frequent and excessive stretching during sports movements. Injuries
in team sports not only result in the absence of crucial players but also contribute to failures in competitions and incur
economic expenses. Moreover, it is important to acknowledge the long-term consequences that these injuries can bring
about. Researchers have discovered that employing ankle orthoses is an effective method for averting lateral ankle
sprains. This systematic review found that ankle orthosis is effective in improving static postural control; thus, it can
be a good choice for athletes who experience lateral ankle sprain.

Introduction
Background of the population

pidemiological research has indicated that

lateral ankle sprains (LAS) are among the

most frequent lower limb injuries in physi-

cally active individuals [1]. A sprain occurs

when a ligament undergoes significant force
or strain. The most common mechanism of this injury
is a combination of plantarflexion and inversion move-
ments with high velocity and torque [2]. Patients who
have experienced an acute LAS are five times more
likely to experience a repeat sprain [3], and over 40% of
these individuals subsequently suffer from chronic ankle
instability (CAI) [4, 5]. Researchers believe that CAI-
related disorders originate from the primary damage that
occurs during the initial sprain [6]. Patients with a his-
tory of significant LAS, recurrent sprains, episodes of
ankle giving way, sensations of instability, or a decline
in ankle function that persists for over a year may exhibit
evidence of this condition [7, 8]. Long-term consequenc-
es, like ankle joint osteoarthritis, have been reported for
individuals suffering from this condition [9]. Hiller et al.
proposed a model for CAI in which affected individuals
are classified into three subgroups: Functional ankle in-
stability (FAI), mechanical ankle instability (MAI), and
repeated sprains [10]. MAI results in an expansion of the
joint range of motion beyond the normal physiological
level. It manifests as excessive inversion laxity of the
rearfoot or excessive anterior laxity of the talocrural joint
[11]. Functional instability in individuals with sprained
ankles is due to disturbances in proprioceptive sense
[12], skin sense [13-15], speed of nerve conduction [16],

and neuromuscular response [12]. Damage to mechano-
receptors and nerve endings in the capsule, ligament, and
ankle joint causes such instability [17].

Therefore, after the initial injury, different changes and
defects occur at different levels of the neuromuscular
system of the ankle and foot complex, and the multi-
jointed nature of the complex as the base of the kinetic
chain of the body causes more complications. Changes
in CAl lead to extensive disorders, such as altered osteo-
kinematics and muscle activity [18], which result in a
change in postural control [12].

Ankle orthoses (AOs) and their effects

Due to the high prevalence of LAS and the large num-
ber of people who report subsequent CAl, it is neces-
sary to manage the injury with rehabilitation interven-
tions to compensate for or correct the disorders related
to this complication. The usual treatment methods used
are physiotherapy exercises [19], taping [20], and ortho-
ses [21]. Most people prefer to use orthoses because do-
ing physiotherapy exercises is time-consuming, and the
tapes lose their effect after 10-40 minutes [22].

One of the most common clinical management ap-
proaches to acute and chronic ankle sprains is using
AOs. It has been shown that these orthoses prevent pri-
mary and repeated injuries to the lateral ligaments and
are usually used in CAI to increase the stability of the
ankle joint. Using AOs leads to a 70% reduction in acute
sprains among people with previous injuries and a 57%
reduction among high school athletes without ankle in-
juries [23, 24]. Although the exact mechanism of injury
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prevention during orthosis use is unknown, the most
prominent explanation involves sensory and mechanical
effects. The mechanical effects are restriction of ankle
and foot complex movements, while the sensory effects
are caused by skin and mechanoreceptor stimulation,
leading to proprioception improvement [25, 26].

Rationale

There have been several systematic reviews on the effec-
tiveness of therapeutic interventions for LAS, indicating a
high interest among researchers in finding the optimal treat-
ment for this complication [27]. The effects of AOs on ankle
biomechanics during changing directions, running, and land-
ing have been investigated in two systematic studies [28, 29].
The first study looked at the effects of AOs on ankle biome-
chanics during a change of direction [28], while the second
investigated the effects of AOs on peroneus longus muscle
activity during sudden inversion in people with an ankle
sprain [29]. However, the impact of AOs on postural con-
trol in individuals with acute, chronic, and functional LAS
remains unclear. This systematic review aimed to determine
whether AOs improve postural control in subjects with LAS.

Materials and Methods
Search method

To conduct the search, relevant keywords were chosen,
and their synonyms were identified through the MeSH
database. Then, following the population, intervention,
comparison, outcome measure (PICO) protocol and us-
ing Boolean logical operators, a search term was created
(Figure 1). In May 2023, a systematic search was carried
out using the search term on PubMed, Web of Science,
and Scopus databases. The search scope was limited to
titles, keywords, and abstracts across all databases.

"Lateral ankle sprain" OR "ankle
injur" OR "ankle instability" OR
"ankle strain" OR LAS OR "anicle

ligament injur

AND

Figure 1. The search strategy for Web of Science, PubMed, and Scopus

"Ankle support" OR "ankle orthos"
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Eligibility criteria and selection process

This systematic study was done based on the PRISMA
flow diagram. After the initial search, the title, keywords,
and abstract of all the articles in English indexed in the rep-
utable journals listed in the three databases were entered
into the Endnote software, version 20.5.0. All these articles
were published after peer review. The selection of articles
was done by following the process mentioned below:

1) All duplicate articles were removed.

2) The title, keywords, and abstract were reviewed by
three researchers based on the following criteria:

Inclusion criteria:

o Patients were individuals with acute, functional, or
chronic LAS.

o The intervention used included various types of AOs.

o The outcome measures included all the variables that
can be attributed to postural control based on the avail-
able documentation.

o Comparing the effects of the intervention on a group
of individuals with CAI, FAI, and acute LAS with a con-
trol group, or with the contralateral healthy leg or with
pre-intervention conditions.

Exclusion criteria:

o The studied population had sprains caused by mus-
culoskeletal disorders or comorbidities such as ligament
laxity.

"Postural control OR balance OR
"postural equilibrium" OR postural
stability OR Star Excursion. Balance
Test OR SEBT ORY balance teat OR
"single leg stance test" OR "single
hop test" OR "Center Of Maza" OR

COM OR "Biodex Balance System" OR
"Landing Error Scoring System" OR

"Balance Error Scoring System"

AND
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Identification of studies via databases

Records identified from:
PubMed, web of science and

Scopus Databases (n=156)

Identification

Records screened
(n=61)

Reports sought for retrieval
(n=42)

Screening

Reports assessed for eligibility
(n=33)

Studies included in

review (n=14)

Included

Figure 2. The PRISMA flowchart

e Patients received other conservative interventions
such as physical therapy or non-steroidal anti-inflamma-
tory drugs.

o Articles published as letters to the editor and com-
mentary.

o Articles that studied animals.

3) The full texts of the included articles were obtained.
Then, by reviewing the references of the articles, other
articles deemed suitable were also retrieved.

4) The full texts of these articles were screened again
by three reviewers according to the predefined inclusion
criteria.

In cases where there was a disagreement between three
authors on enlisting an article, other authors made the
final decision.

records removed before screening
Duplicats records removed (n=26)
Racorda marked as ineligible by

automation tools (n=69)

Records exchaded**
(n=19)

Reports not retrieved
(n=9)

Reports excluded:
Population (n=8)
Intervention (n=5)

QOutcome measure (n=6)
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Assessing the quality of articles

The studies included in this systematic review were rat-
ed as level 2 or higher according to the National Health
and Medical Research Council (NHMRC). The selected
papers were assessed using the physiotherapy evidence
database (PEDro) scale, which consists of 11 criteria.
Each criterion is answered with a yes or no, with a score
of one assigned for yes answers and zero for no answers.
The final score was calculated between 1 and 10 without
considering the first item. Methodological quality was
determined as follows: Studies scoring 0-4 were consid-
ered poor, 4-5 were fair, 6-8 were good, and studies scor-
ing 9-10 were excellent.

Data extraction, presentation, and analysis

Information was extracted from each included trial on:
1) Characteristics of the trial (mean age, gender, his-
tory of acute LAS/FAI/CAI) and control group (healthy
group, randomized allocation, or without control group)
participants; 2) Type and characteristics of AOs; 3) Type
of outcome measures (COP parameters, clinical tests, and

Bahramizadeh M, et al. Ankle Orthoses for Lateral Ankle Sprain. IRJ. 2024; 22(1):1-14.
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Table 1. PEDro evaluation results
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Wikstrom et al. 2006 [32] 1l Yes No No No No No No Yes No Yes Yes 3
Genthon et al. 2010 [33] [} Yes No No Yes Yes No No Yes No Yes Yes 5
Gribble et al. 2010 [34] 1[I Yes No No No No No No Yes No No Yes 2
Hadadi et al. 2011 [35] 1} Yes No No Yes No No No Yes No Yes Yes 4
Faraji et al. 2012 [36] I Yes No No Yes No No No Yes No Yes Yes 4
Hadadi et al. 2014 [37] 11} Yes No No Yes No No No Yes No Yes Yes 4
Best et al. 2015 [38] 1l Yes Yes No Yes No Yes No Yes No Yes Yes 6
Hadadi et al. 2017 [39] 11} Yes No No Yes No No No Yes No Yes Yes 4
Hadadi et al. 2019 [40] 1] Yes No No Yes No No No Yes No Yes Yes 4
John et al. 2019 [41] 1l Yes No No Yes No No No Yes No Yes Yes 4
Hadadi et al. 2020 [42] I Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 8
Hassanpour et al. 2020 [43] 1l Yes No No Yes No No No Yes No Yes Yes 4

indices related to dynamic postural control). Also, the in-
formation related to study design, assessment protocol,
and final conclusions were collected from the studies.
There was no data pooling or meta-analysis because the
included studies did not all use the -same protocols, as-
sessment tools, foot condition (barefoot or wearing shoes),
or definition of LAS (acute, functional, or chronic).

Results
Study selection

After conducting the initial search, we found 156 ar-
ticles. However, after following the steps outlined in the
PRISMA flowchart, only 14 articles met the necessary
criteria for this study (Figure 2).

Methodological quality assessment

After examining the level of studies according to the
NHMRC classification, two studies were at level 2 (having

Mranian [Zehabilitation Mournal

at least one properly designed RCT) [38, 42], and the rest
were at level 3 (controlled trial without randomization).

In this study, the quality of the methodology was evalu-
ated using PEDro’s scale (Table 1). Results showed that
all studies had identified eligibility criteria, obtained re-
sults from more than 85% of participants, and reported
diversity criteria. However, the risk of bias in the stud-
ies was very high regarding randomization and blinding.
Furthermore, only one of the studies, which was an RCT,
explained the attrition rate and its cause. Figure 3 dis-
plays the overall results of PEDro’s checklist items as
percentages.

Study characteristics

The text below presents the search results from the arti-
cles included in this study, categorized based on the char-
acteristics of the samples, interventions, and outcomes.
The study’s features are outlined in Table 2.

Bahramizadeh M, et al. Ankle Orthoses for Lateral Ankle Sprain. IRJ. 2024; 22(1):1-14.
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Point and variability measures
Between group statistical analysis
Intension to treat analysis
Obtaining >85% key outcomes
Blinded assessors

Blinded therapists

Blinded participants

Similarity groups at baseline
Concealed allocation

Random allocation

Eligibility criteria

0 20

Figure 3. The percentage of PEDro scale items in the included studies

Participant’s characteristics

The studies involved a total of 678 participants, of
whom 96 had acute sprains, 86 had FAI, and 172 had
CAI Additionally, 324 healthy individuals were in-
cluded as part of the control group. The size of each
sample varied from 15 to 124, with a mean of 45 people
per study. The overall mean age of the participants was
23.4 years, except for one study where the mean age of
the samples was not reported.

Interventions

Different terms were used to describe the types of
AOs. Generally, AOs used in studies were divided into
two types: Customized and prefabricated. In 12 studies,
prefabricated AOs were used, while in two studies, cus-
tomized types were used. Customized AOs were made
according to the size of the individual’s foot and ankle
complex, which was composed of a combination of a
soft ankle sleeve, footplate, and ML stirrup support [39,
40].

The most common method of categorizing prefabri-
cated AOs was based on the hardness of the materials
used. Accordingly, AOs were divided into three cat-
egories: Rigid, semi-rigid, and soft. The rigid type had
a hard lateral section of polyethylene that originated
from the distal third of the fibula and terminated at the
head of the 5th metatarsal. This orthosis aims to sig-
nificantly reduce inversion, eversion, plantarflexion,

IIranian [ziehabilitationBlournal
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and dorsiflexion movements [30, 38]. The semi-rigid
type is typically made of a layer of neoprene [36, 40],
canvas [37, 39], nylon [35, 44], and two-sided bars or
U-shaped stirrups [37-39]. Additionally, in the active
AO, which is considered a semi-rigid type, there are
single-axis joints at each side of the ankle [36, 40-42],
resulting from the connection of U-shaped stirrups with
the lateral bars. Semi-rigid AOs allow movement in the
sagittal plane while preventing inversion and eversion
[37]. The soft type is usually made of a layer of neo-
prene [36], nylon [37, 39, 42], or canvas [30-32] and
may have a double-sided spring [35, 37, 39] for rela-
tive lateral and medial support. The purpose of making
soft AOs is to provide support and slightly reduce the
movements of the ankle joint at the end of the ankle’s
range of motion in different planes [44]. To secure
these orthoses on the ankle, various fastening methods
(circumferential [43], figure-of-eight [32, 39, 40], tri-
ple-stitched straps [42], and lace-up [30, 31] were used.

Outcomes

In this section, we categorized the different variables
that the researchers measured and associated with the
concept of postural control.

Bahramizadeh M, et al. Ankle Orthoses for Lateral Ankle Sprain. IRJ. 2024; 22(1):1-14.
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Table 2. Characteristics of the included studies
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Participants

Author(s) Stufiy Sar.nple Character- Intervention Protocol Outcome Measures iesllis a it
(y) Design Size istics Conclusions
The mean distance
between COP and
55 the fooltirr;ference During the use of
Repeated  healthy Average speed on braces, none of
. Mean age . . the parameters
Fridenet  measures and . - . Single-limb the frontal plane
e (y): 26.5 Semirigid AO (air showed
al. 1989 within- 14 cases ) - stance test on The mean of sway .
: Female: 37 stirrup) - significant
[30] between with . the force plate amplitude and
Male: 32 changes
group acute the number of
. compared to the
sprains movements that are healthy limb
more than 5 and Y
10 mm outside the
defined range
Rigid AO
(immobility of
the lateral part
of the foot: The
polypropylene ML sway velocity
bar continues AP sway velocity In people with
from the distal Total horizontal FAl, AO reduced
Baier et 22 cases Meanage third of the fibula Single-limb Sway velocity ML sway velocity
Crossover  with FAI (y): 25.5 to the head of the 8 Angular movement (P<0.001). The
al. 1998 . ; ’ stance test on .
31) trial 22 Female:16 fifth metatarsal) the force plate of >175 degrees per  possible reason
healthy Male: 28 Flexible AO (the 0.01 sec for this issue is
main partis a Linear movement of the improvement
stirrup that goes <5 degrees per 0.01  of proprioception
over the front sec and sway area
of the medial
malleolus, the
heel and the
lateral malleolus)
McDavid A jump protocol S.Of.t and semi-
S L rigid orthoses
(semirigid and (participants . .
. . Dynamic postural do not improve
active AO with performed a - - :
- Mean age . ) stability vertical dynamic postural
Wikstrom . medial and lateral  2-legged jump - I~
Crossover (y): 21 - - o0 stability, stability but
etal. . 28 FAl ; single-axis ankle to % height of I .
trial Female: 15 e AP stability the vertical
2006 [32] - joint) the body and "
Male:13 ML stability movements
Mueller lace-up landed on a ) LT
. - Vertical GRF indices of the GRF
(a soft brace with single leg) on -
canvas material) the force plate improved
(P<0.01)
Participants in
both groups
. stood on the
23 cases RUETETD oIS force plate with
Repeated . (y): Not stocking and cep . The use of AO
with . A their eyes closed Magnitude, . :
Genthon  measures mentioned semirigid AO - - immediately and
o acute A with both feet in frequency, and
etal. within- . Female: Not (It was made of I after one month
sprains - L three positions shape of COP -
2010[33] between mentioned an elastic inner . - of use improved
30 - without displacement I~
group health Male: not taping and two orthosis with postural stability
Y mentioned hard bars) -
compression
socks and with
AO
No significant
(si:i-:/gnd Mean The force plate wdalzf serzzrr:cfir
Gribble et condition) age (y): Swede-0 was used to ML and AP GRF side (P=0.33)
al. 2010 s 15 CAl 18.88+1.20 . collect GRF data data were used to Mt
within universal brace . . condition
[34] Female: 8 in the jump calculate RVTTS -
repeated - - (P=0.14), and
Male:7 landing task . .
measures interaction
(P=0.22)
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Participants

el Stu.cl Y Sarpple Character- Intervention Protocol Outcome Measures iz a -
(y) Design Size istics Conclusions
Mean total velocity
SD of velocity in AP -
Cross- Soft (Arizona direction Ang;t i?’:drcr;\%é%
. - 20 cases Meanage  made from nylon) Single-limb SD of velocity in the P
Hadadiet sectional ostural control
e with FAI (y): 23.35 and semirigid stance balance ML direction p
al. 2011 within- . . in the FAl group
20 Female:16  AOs (active ankle  test on the force Phase plane portrait,
[35] between - .7 and soft orthoses
rou healthy Male:24 brace, bilateral plate Phase plane portrait work better in
group plastic hinges) AP this field
Phase plane portrait
ML
Cross- softt(made o Double-limb The orthoses
" - 20 CAl Mean age neoprene) and ) .
Faraji et sectional . I standing on . . improved both
o 15 (y):19 semirigid (made . Dynamic and semi- .
al. 2012 within- - Biodex balance ) dynamic and
healthy Female:17  of neoprene with ) dynamic score - -
[36] between ) - f system (knees in semi-dynamic
Male:18 flexible spiral ol -
group spring) AOs 15° flexion) postural stability
Participants in Soft and
Cross- Soft (Arizona both groups semirigid AOs are
Hadadiet  sectional 16 FAI Meanage  made from nylon) performed beneficial for the
s (y): 22.55 and semirigid SEBT in three Reaching the dynamic balance
al. 2014 within- 16
'[37] between health Female: 12 AOs (active ankle ~ modes without distance in SEBT of individuals
rou Y Male: 20 brace, bilateral orthoses with with FAI, but a
group plastic hinges) soft and rigid soft AO is more
orthoses effective
WUEEES  NEEEEE sI:Vr;I'lci)r’i[yir()je(so?]fe The two orthoses
Random- with (y): 26.12 8 . Distance of COP in
Best et al. - ; modular phase Subjects stood - were not able to
ized acute Female: not sagittal and frontal .
2015 . - adapted and on a movable improve balance
controlled  sprains mentioned plane from path . -
[38] trial 77 Male: not another non- balance platform sional in groups with
healthy menti6ned phase adapted) g acute LAS
AOs
Mean total velocity
SD of velocity in AP Application
direction
. 20 cases Mean age CMAS (gn Single-limb SD of velocity in ML .Of .C.MAS
Hadadi et Cross- . . orthosis o significantly
- with CAI (y): 22.35 stance balance direction, )
al. 2017 sectional made from a . improved all
20 Female: 20 N test on the force  Phase plane portrait
[39] study ) combination of . postural sway
healthy Male: 20 plate Phase plane portrait ’
FO and AO) AP parameters in
Phase plane portrait CAl patients
ML
Reach distance in
SEBT and mean total
Static balance velocity
Cross- was investigated  SD of velocity in AP Ju?;:gfoeé\{leS
Hadadiet sectional 22. cases Meén age CMAS, soft ankle 12 sl s dlrectllon. impaired
P with CAI (y):22.9 stance on the SD of velocity in ML
al. 2019 within- support, custom- o postural control
22 Female: 24 force plate, and direction, L .
[40] between ) molded FO . . in static and
healthy Male: 20 dynamic balance  Phase plane portrait - o
group .. dynamic stability
was assessed Phase plane portrait o
using SEBT AP
Phase plane portrait
ML
BESS was used
to evaluate the The elastic ankle
20 cases Mean age static postural LESS and BESS support had
John et al. Crossover  with CAl (y):24.4 control, while scores and reach no effect on
2019 vi: X Elastic AO the LESS and - ) the static and
study 20 Female:17 distance in the Y -
[41] health Male:23 Y balance balance test dynamic balance
v ’ test assessed in patients with
dynamic CAl

postural control.
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before and after AP interventions is
the 4-week Phase plane portrait  superior to the
intervention ML other
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The soft AO
improved the
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Abbreviations: CAIL Chronic ankle instability; FAI: Functional ankle instability; SEBT: Star excursion balance test; LESS: Land-

ing error scoring system.

COP parameters

In three studies [35, 39, 40], the Mean+SD total velocity
in anteroposterior (AP) direction, SD of velocity in medio-
lateral (ML) direction, phase plane portrait, phase plane
portrait AP, and phase plane portrait ML were used as pa-
rameters for measuring static postural control. The impact
of soft, semirigid, and combined mechanism ankle support
(CMAYS) orthoses on these parameters was assessed, and
it was found that there were significant improvements in
the phase plane portrait (F, ,,=4.32, P=0.03), mean total
velocity (F(z’ 35400, P=0.02) [35], and all COP param-
eters (P<0.02) [39], respectively. Furthermore, the results
of a post hoc test indicated that CMAS had a significant
decrease in all COP parameters (P<0.05) compared to soft
AO and foot orthoses (FO) [40].

In two studies [30, 31], different COP parameters were
used to check postural control. These included sway
area, ML sway velocity, AP sway velocity, total horizon-
tal sway velocity, angular movement of >175 degrees
per 0.01 sec, and lineal movement of <5 degrees per 0.01
sec. Soft (P<0.001) and semi-rigid (P=0.002) AOs in the
FAI group significantly affected ML sway velocity. The
soft orthosis significantly reduced lineal movement by
<5 degrees per 0.01 sec (P=0.002) [31].

Genthon et al. [33] considered magnitude, frequency, and
displacement shape as COP parameters. They found that the
shape of displacement (P<(.05) and magnitude (P<0.001)
in the semirigid AO group were significantly lower than
those in the compression stockings and no orthosis groups.

Best et al. [38] used the sum of frontal and sagittal COP
movements in each time unit to obtain the total oscillation
distance. This method found no difference between rigid
and semirigid orthoses in improving postural control.

Clinical tests

In five studies [37, 40-43] the star excursion balance test
(SEBT) was used to evaluate dynamic postural control.
The comparison of soft and semirigid orthoses showed a
significant increase in distance difference in the postero-
medial (5% difference, P<0.05) [37], anterior (0.048), and
anterolateral (P=0.046) directions when using the soft one
[43]. When comparing CMAS with soft AO and FO, it was
observed that the reaching distance increased in the medi-
al direction (P=0.022 in the comparison between FO and
CMAS) and anteromedial direction (P=0.046 in the com-
parison between FO and CMAS, and P=0.042 in the com-
parison between soft AO and CMAS) when CMAS was uti-
lized [40]. However, a study by John et al. [41] found that
soft AO had no impact on the Y balance test [41].
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In a study [42], the single leg stance test (SLST) was
used to evaluate static postural control. The results re-
vealed no significant differences in the use of soft, semi-
rigid AOs, or Kinesio tape. Additionally, the same study
utilized the Single Hop Test and Y balance test to evalu-
ate dynamic postural control, and the findings indicated
that the measured distance did not significantly differ
when using soft, semi-rigid AOs, or Kinesio tape.

Indexes related to dynamic postural control

Some of the indices used to compare control, soft AOs,
and semi-rigid AOs were vertical stability, AP stability,
ML stability, and dynamic postural stability. The results
showed that the use of soft and semi-rigid AOs led to
a significant improvement in the vertical GRF index
(P<0.01) [32]. When using the Biodex device, it was
found that both soft and semi-rigid AOs significantly im-
proved the dynamic (F=5.1, P=0.01) and semi-dynamic
(F=6.2, P<0.001) indices compared to the group without
orthosis [36].

Hassanpour et al. compared soft and semi-rigid AOs
by calculating AP stability, ML stability, and overall sta-
bility indices and found no difference between the two
groups [43]. In another study, Gribble et al. calculated
the resultant vector time to stabilization (RVTTS) index
using AP and ML GRF data. The researchers discovered
that using an AO did not significantly affect this index
[34]. Additionally, the use of elastic AOs in individuals
with CAI did not result in improved performance on the
landing error scoring system (LESS) or balance error
scoring system (BESS) [41].

Discussion

The recovery of postural control is the foundation of
rehabilitation following LAS [44]. AOs are frequently
utilized in sports to enhance postural control, and they
are widely accepted and utilized due to their ease of use,
adjustability, and reasonable price [45]. AOs are com-
plex biomechanical interventions that vary in terms of
materials, fastening methods, and their ability to create
stability [46].

Static postural control

Some studies found AOs to be effective in improving
static postural control in subjects with LAS [30, 31, 35,
39, 40, 42], but John et al. said that elastic AO was not
effective in improving static or dynamic postural control
[41]. One possible explanation for the conflicting results
may be the reliability of the BESS used in Johns et al.’s
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study [41]. Finnoff et al. reported that the inter-rater re-
liability of BESS is poor [47]. Additionally, Best et al.
believe that semirigid AOs are not effective in improving
postural control after LAS. They investigated the effect
of this orthosis on postural control in individuals with
acute sprains and obtained conflicting results compared
to those with chronic or functional sprains [38].

Based on research findings, AOs are effective in im-
proving static postural control. After an ankle sprain, the
range of motion may increase, which can affect stability.
AOs can create sagittal and frontal stability, leading to
improved postural control [38]. Fu et al. suggested that
incorrect positioning of the ankle while standing can
lead to frequent sprains [48]. Researchers attribute this
decline in postural control to impaired proprioception
and the destruction of mechanoreceptors responsible for
kinesthetic awareness of ankle positioning [49]. Some
authors believe that orthoses improve postural control by
increasing proprioception of the ankle joint. Additional-
ly, AOs enhance tactile sensation on the plantar surface
of the foot and reduce muscle strain at the ankle joint.
Therefore, AOs can improve postural control by apply-
ing sensorimotor effects [40, 42].

Dynamic postural control

There is conflicting information about the impact of
AOs on dynamic postural control in LAS. Some stud-
ies have found a positive effect of AOs on dynamic pos-
tural control [32, 36-39, 42, 43], while others have found
them to be ineffective or even negative [32, 34, 41]. The
variation in measurement techniques employed in vari-
ous studies (including methods, such as force plates [30-
35, 39, 40, 42], Biodex [36, 43], and clinical tests [37,
40-43], the diverse types of AOs (including soft [35-37,
41-44], semirigid [32, 37, 38], and rigid [30], and the
heterogeneous study populations (encompassing indi-
viduals with acute injuries [30, 34, 38, 44], functional
LAS [31, 32, 35, 37], or chronic ankle sprain [34, 36,
39, 40-44] could account for the lack of consistent find-
ings across different studies. Some authors argue that
the restriction in ankle range of motion caused by these
orthoses may be the reason for their ineffectiveness or
negative impact on dynamic postural control [34].

Comparison of orthoses

The findings from studies comparing the effectiveness
of AOs have been inconsistent. Two studies found that
a soft orthosis was more effective than a semi-rigid one
in improving dynamic postural control [35, 42], while
other studies reported that it had similar effects to the
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semi-rigid orthosis [32], or no effect at all [41]. One
possible explanation for these discrepancies could be
the inconsistent categorization of ankle sprain severity
across studies. Additionally, comparisons between soft,
semi-rigid, and customized AOs have demonstrated that
customized orthoses yield greater postural control im-
provements [40].

Suggestions for future studies

1-Research on the impact of orthoses on various patient
populations indicates that custom orthoses tailored to an
individual’s biomechanics are more effective in enhanc-
ing patients’ health-related parameters compared to off-
the-shelf orthoses. However, when it comes to individu-
als with ankle sprains, only two studies have explored the
effects of custom orthoses. This suggests a need for fur-
ther investigation into the design, production, and evalu-
ation of custom orthoses for this specific patient group.

2-Given the conflicting findings in the existing litera-
ture, we recommend conducting additional research to
thoroughly assess the effectiveness of AOs in enhancing
dynamic postural control.

3-Many studies have primarily focused on the imme-
diate effects of AOs, making it challenging to ascertain
their long-term impact. Therefore, it is crucial to investi-
gate and understand the prolonged effects of AOs.

4-Individuals with CAI often encounter both mechani-
cal and functional limitations. Consequently, there is a
necessity to develop and assess AOs that target the sen-
sory system, aiming to enhance motor function in this
particular population.

Conclusion

In summary, it appears that AOs, regardless of their type,
demonstrate effectiveness in improving static postural
control. However, the findings concerning their influence
on dynamic postural control remain inconsistent. Compar-
ative studies comparing soft and semi-rigid orthoses have
generated contradictory results, leaving uncertainty about
which type is more effective in enhancing postural control.

Limitations

As this study involved a review, it presented available
data on the use of AOs to enhance postural control in
patients with acute, chronic, and functional LAS. Further
research in this area is essential to identify the most suit-
able AO, standardize tests, and evaluate postural control
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for improved comparisons. Varying significance levels
(P<0.01 or P<0.05) among the studies made it challeng-
ing to statistically compare conflicting results across
different studies. In different studies, varied parameters
obtained from COP movements were used to evaluate
postural control, making it impossible for us to compare
articles based on outcome measure variables.
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