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Abstract

Background Sepak Takraw (ST) is considered Malaysia’s national sport, and the nature of this sport requires players to

and Study Aim be sufficiently acrobatic. Therefore, players were expected to jump and regain their balance, challenging
their dynamic balance (DB). Nonetheless, range of motion (ROM) is closely related to balance. Hence, this
study aimed to compare recreational ST players’ ankle ROM and DB differences with and without ankle
injuries.

Material and The cross-sectional study in which 30 participants were assigned purposively according to players with an

Methods ankle injury (n=15) and without ankle injury (n=15) based on the position statement of the International
Ankle Consortium (IAC). One time ankle Range of Motion and Dynamic balance was measured using a
universal goniometer and Star Excursion Balance Test (SEBT), respectively, for both groups.

Results Independent T-test was performed to identify the significant differences (p<0.05) of SEBT and ROM
between the non-injured leg and injured leg within the injured group to the non-injured group. Ankle
eversion and dorsiflexion between the injured and non-injured groups did not show any significant
difference with p=0.35 & p=0.53, respectively. As for SEBT, only posteromedial and medial of the injured
leg did not show a significant difference p>0.05. All other ankles ROM and the SEBT score demonstrated a
statistically significant difference p<0.05.

Conclusions: ROM and DB training/rehabilitation should be incorporated to all the injured group ST sports players
regardless of which leg is affected to optimize ankle function and the game performance.
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Introduction Aside from sportspeople, an initial ankle sprain affects

Sepak Takraw (ST) is considered Malaysia’s national
sport, and it has the combination of few elements
from other sports such as soccer, volleyball, baseball,
badminton, and the ancient sport of Sepak Raga [1].
It is a sport widely known in South-East Asia and has
transpired to other countries worldwide [2]. Sepak
Takraw is a game where the ability to kick and juggle
the ball around with the acrobatic moves of gymnasts
is required. Lower extremities are used instead of upper
extremities, and as in a volleyball, there are passes, sets
and spikes in play. However, players can utilize their
head, chest, feet and thighs to propel the ball over the
net. Whether a player is a server, spiker, nor feeder, they
ought to have good aerial agility with precision, leg
strength, timing and skills [3].

Players are expected to jump and regain their
balance, which is a challenge to their dynamic balance
(DB) [2]. Nonetheless, range of motion (ROM) is
closely related to balance that stretching could improve
dynamic balance in athletics. There is only one known
study done for Sepak Takraw, which was conducted in
Japan to investigate injuries sustained with physical
characteristics. In a study by Kubo et al [4] the ankle
strain as the second-highest injury sustained, whereas
the hamstring strain injury was the highest. Sprains are
the recurrent injuries in high-risk sports, up to 80%.
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around 8% of the population. Those with a history of
sprains suffer from residual or chronic discomfort,
recurrent sprains, and perceived instability [5]. In the
ankle joint, ankle sprain is the most recurrent injury that
occurred which 20% of it will develop into chronic ankle
instability (CAI) [6]. Thus, CAI became the interest of
this research in defining ‘Injured’ ST players.

A study [7] mentioned that specific ROM where
dorsiflexion influences the DB in individuals with CAI,
which subsequently established difficulty in performing
a portion of the Star Excursion Balance Test (SEBT).
However, the authors stated that measures of ROM
at other joints were not obtained, which confirms the
need to further study it in other joint ROM of the ankle
besides dorsiflexion, which are eversion, inversion,
and plantarflexion. Looking deeper, a decrease in ankle
ROM declines the balance control function on the ankle
strategies [8]. However, there is a decline in DB and ROM
through observation of dorsiflexion in individuals with
CAI[9].

The investigation was done in integrating these data
into this sport; ST players can benefit from revising
a training regimen, rehabilitation programs for those
who have CAI problems, and reducing or avoiding the
incidence of recurrence of an ankle injury. Hence, this
study compares ankle ROM and DB in recreational Sepak
Takraw players with and without ankle injury (CAI).
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Materials and Methods

Participants

In this cross-sectional study, participants (n=30)
with a mean age of 24 £4.03 in non-injured group and
24.943.81from injured group were recruited and informed
about the study and obtained written consent. The faculty
Ethical Committee of the institution has (FHLS/RAC/
JUL/6) approved this study.

Based on the International Ankle Consortium (IAC)
where the injured group should have at least have one
significant history of ankle sprain as follows: “the initial
sprain must happen at least 12 months before, have
inflammatory symptoms (pain, swelling, etc.), at least
one interrupted day of desired physical activity, the latest
injury must happen more than three months before study
enrolment and history of the previously injured ankle
joint “giving way” and recurrent sprain and “feelings
of instability where the participants ought to have at
least two reports of giving way in the six months before
study enrolment”. Participants with a history of previous
surgeries, fractures in either limb of the lower extremity,
musculoskeletal injuries of the lower extremity in the past
three months, which impacted joint integrity and function
(i.e., sprains, fractures) that caused at least one interrupted
day of desired physical activity and had bilateral CAI was
excluded.

In our study, the participants from the non-injured
group were excluded if they had a history of ankle sprain,
fractures and past surgeries in both the lower extremity
and acute musculoskeletal injuries of other joints in both
the lower extremity in the past three months.

Procedure

The independent variables used in this study are the
subjects, with or without any injuries (CAI), and the
dependent variables are the ankle ROM and DB. Once
the participants were concerned to participate in the study,
they were categorized into the ‘injured’ group, which was
further divided into ‘injured leg’ and ‘non-injured leg’
and non-injured group before quantitative measurement
of ROM and SEBT.

Ankle Range of Motion (ROM)

Participants were put into a long sitting position, knee
slightly flexed to 20° [10] and ankle in a neutral position
on the ground. The universal goniometer was the tool
used to measure ankle ROM, and the lateral malleolus
was the fulcrum, whereas the stationary arm was parallel
to the fibula and tibia. The moving arm follows the 5th
metatarsal. The starting position for the ankle is in a
neutral position. Participants were asked to plantarflex
and dorsiflex the ankle without moving the toes to control
the toes contribution. Participants must return to the initial
position before taking another reading. Three readings are
taken each, and the average records were utilized [11].

Participants were asked to sit on high sitting to measure
eversion and inversion. Between both malleoli, the anterior
part of the ankle was the fulcrum; the stationary arm was
parallel to the tibia and the moving arm follows the 2nd
metatarsal. Similar, the starting position for the ankle is in
aneutral position. However, this time, the toe contribution
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is not controlled. The initial position was returned, and
the second measurement is taken. Recordings of three
readings taken and then averaged out [12]. The data for
both left and right ankle ROM were retrieved.

Dynamic Balance — Star Excursion Balance Test
(SEBT)

SEBT was used to measure the dynamic balance of
the participants. With hands-on the hip, participant’s squat
with one leg and the non-stance limb lightly touches one
point along with all eight directions without shifting
weight or rest on the ground at any given time during the
test. The 8 points of direction — anterior, anteromedial,
anterolateral, medial, lateral, posterior, posteromedial,
and posterolateral challenge the DB of participants.
Participants are not allowed to return to the center point
during the test. The furthest point that participants could
reach were marked and measured using a measuring tape.
Participants that failed to follow these stipulations were
disqualified. Five minutes of warm-up in their intensity
level and four practice attempts were allowed before the
actual recordings. Three records will be taken with 5
seconds of rest between each reach were given [7]. The
data for both left and right stance retrieved.

Statistical Analysis:

Quantitative data of SEBT and ankle ROM of each
player was measured and analyzed using SPSS version
23. Descriptive statistics are portrayed as mean + standard
deviation. Since it is normal distribution data, we used
an independent t-test to compare the differences of SEBT
and ROM within the non-injured and injured leg of the
injured group and between the injured and non-injured
group. A p-value of <0.05 was considered statistically
significant in this study.

Results

Twenty recreational Sepak Takraw male players
volunteered to participate in this research. Among the
fifteen participants under the injured group, eleven of the
players had CAI on their right leg whereas four had it on
their left leg (Table 1).

Table 1. Demographics of the participants

Non-Injured Injured
Groups

group group
Participants n=15 n=15
Age (mean % SD) 24+4.03 24.9+3.81
Height (cm) (mean £SD) 173.1+6.40 169.445.27

SD-Standard Deviation

In Table 2, injured group had an increase in the
dorsiflexion, plantarflexion and inversion except for
eversion had a decrease ROM comparing to the Non-
injured group.

Comparing the Injured leg within the injured group
to the non-injured group exhibit no significant difference
(p>0.05) in dorsiflexion and eversion (Table 3). This
outcome also surfaced similar result while comparing the
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Table 2. Comparison of ROM degree (MeanzSD) within Injured group (Injured leg & non-injured leg) with Non-injured
group

e’

Motions Dorsiflexion Plantarflexion Inversion Eversion
Injured Group Injured leg 28.6+4.51° 33.13+8.62" 32.445.11° 9.9+3.55"
Injured Group Non-injured leg 29.3+4.37° 29.47+7.9° 32.93+6.11" 10.1745.03"
Non-injured Group 24.15+5.56" 22.33+2.77" 22.72+4.06" 11.443.55"

*MeanzSD of ROM in degrees, SD-Standard Deviation

Table 3. Significance level of ROM within Injured group (injured leg & non-injured leg) with Non-injured group

Motions Dorsiflexion Plantarflexion Inversion Eversion
Injured leg vs Non-injured group 0.066" 0.003" 0.000" 0.357°
Non-injured leg vs Non-injured group  0.034" 0.021° 0.000° 0.535"

*p<0.05, 'p>0.05

Table 4. Comparison of SEBT (MeanSD) within Injured group (Injured leg & non-injured leg) with Non-injured group.
Ant.L Post.M Med Ant.M

Directions Ant Lat Post.L Post

Injured Group

84.87+8.22" 76.4+13.39" 73.67£6.91" 72.63+9.99" 70.2749.3" 68.33%10.21769.4+12.1"° 66.97+11.42"

Injured leg

Injured Group g0 1+ 76.93415.57°73.7744.4°  75:9.2°  69.6:9.06° 64.97+10.7° 63.9+735 66.9+11.63"
Non-injured leg

gfgd?wred 93.77+3.9° 93.55+4.88" 90.05+5.19° 83.645.29° 79.63%5.62° 73.17+3.43" 77.1243.71° 84.28+2.86'

*MeantSD of SEBT in centimeters, SD-Standard Deviation, Ant-Anterior, Ant.L-Anteriolateral, Lat-Lateral, Post.L
-Posteriolateral, Post-Posterior, Med-Medial, Ant.M-Ateriomedial. (Mean%SD).

Table 5. Significance level of SEBT within Injured group (injured leg & non-injured leg) with Non-injured group.

Directions Ant Ant.L Lat Post.L Post Post.M Med Ant.M
Injured legvsNon- ) o5+ 5003 0.000°  0009° 0016  0.184'  0081'  0.001°
injured group

Non-injuredlegvs o hooe 5008 00000  0022°  0009° 0042  0000°  0.001°

Non-injured group

*p<0.05, 'p>0.05 Ant-Anterior, Ant.L-Anteriolateral, Lat-Lateral, Post.L -Posteriolateral, Post-Posterior, Med-Medial,

Ant.M-Ateriomedial.

eversion ROM of non-injured leg within the injured group
to the non-injured group (Table 3).

In table 4, the non-injured group were able to reach
further than the injured group in SEB test. Posteromedial
plane and Medial plane SEBT gave a result of no
significant difference (Table 5).

Discussion

Our study indicates that there were significant
differences in the mean+SD of ankle ROM in all planes.
Excessive ROM was observed in ankle dorsiflexion,
plantarflexion and inversion in the injured leg compared
to the non-injured group, and this is suggestive of
ankle hypermobility in the injured group. Nevertheless,
profoundly reduced the amount of ankle eversion ROM
compared to the other movements in the injured leg. In
contrast, the previous study results observed a decrease in
the dorsiflexion range in the CAI population [13-15]. The

current study found that there is gross hypermobility in
ROM in all planes in the injured leg. The inversion joint
laxity, anterior joint laxity, increased tibiotalar anterior
translation and subtalar hypermobility following CAI
was the potential cause for this hypermobility [16, 17].
Interestingly, the present study detected a more significant
difference in inversion ROM in both the injured and non-
injured groups. This report coincides with the statement
made in the earlier study that a more substantial amount
of inversion and plantar flexion of the foot to tibia was
noted in the CAI population compared to healthy subjects
[18, 19].

Furthermore, the result of this study provides a
fascinating report that the ROM in the non-injured leg and
non-injured group also has dramatic significance except for
eversion. The possible rationale for these findings aligns
with the former study that people with CAI would have
poor postural, neuromuscular control and compromised
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proprioception. Additional literature also attests that
CALI affects both the injured and uninjured ankles due
to the disrupted sensorimotor system [20, 21]. Earlier
investigations affirm no significant difference between
ankle dorsiflexion in subjects with CAI compared to the
coper or control group [22]. This exposition concurs with
the current study regarding dorsiflexion ROM between
the injured leg and the non-injured group. The disparity
findings in this study regarding ankle dorsiflexion ROM
in the non-injured leg within the injured group raise a
recommendation for further research to comprehend
the reason behind this phenomenon. Additionally, this
research also bestows no effect on ankle eversion range
regardless of CAI or otherwise. On the other hand, ankle
plantarflexion and ankle inversion showed significant
differences; thus, rehabilitation should focus on these two
planes regardless of the injured leg.

The current study found that the dynamic balance in
posterior, posterior medial and medial excursion of the
injured leg shows lesser reading than the non-injured leg
in the injury group. However, this study result differed
from the previous investigation in which identified
excursion deficit was only in the posterior medial
direction in subjects with CAI [15]. On the contrary, the
previous study also observed that anterior reach was more
affected but not the posterior medial and Posterior lateral
reaches because mechanical restrictions would alter the
anterior spread while the posterior medial and Posterior
lateral depends on the strength and postural control in
SEBT [23].

In this research, the overall non-injured group had
a better dynamic balance when compared to the injured
group at all distances. The extent of our study also declares
that there is a significant difference in dynamic balance
in all lengths except in posterior medial and medial
directions between an injured leg and a non-injured
group. Although there is no significance in posterior
medial and medial distances, dynamic balance of the
injured leg in anterior, anterolateral, lateral, posterior and
posterolateral directions shows greater significance than
the non-injured leg. Similar to earlier literature, where the
outcome showed that the injured leg reached significantly
less when compared to the non-injured leg or non-
injured group [14, 24, 25]. In addition, the same pattern
of findings was observed while examining the dynamic
balance between football and basket players with CAI in
which the SEBT shows a significant difference between
injured and non-injured leg in players [26].
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In our study, we also reported that posteromedial
and medial plane had no significance (p-value 0.184
and 0.081 respectively) between the injured leg and
non-injured group, it is contrasted with the findings
from the former study that injured leg had a significant
difference in all the planes of SEBT in CAI subjects [25].
Subsequently, another investigation demonstrated that
the bilateral impairment of proprioception accompanies
unilateral ankle instability is evident [27]. This result also
corroborates our findings, in which there is a substantial
significance in dynamic balance in all planes between the
non-injured leg and the non-injured group. The potential
source of the symptom is from the adjustment in the
central nervous system that appears as a neuromuscular
deficit in the uninjured lower extremity joints [28].

In the future, research with a large population
considers other contributing factors that may affect the
SEBT performance, such as proprioception and muscle
strength in the lower limb in Sepak Takraw players. Next,
this study is limited to 18 to 30 years old, which would
broaden to investigate other age groups. Irrespective of
the injured or non-injured leg, the inversion and plantar
flexion ROM is more significant between the injured and
non-injured groups. Hence, future studies can analyze the
factors influencing the impaired ROM in the normal leg
in these players to prevent further injury in the proximal
joints of both lower extremities. It is established that CAI
players have a considerable difference when contrast
to the non-injured group in terms of ROM and DB.
Thus, regardless of which leg is affected, both limbs
should endorse ROM, DB or multicomponent training/
rehabilitation to improve ankle function [29].

Conclusions

Ankle plantarflexion and inversion exhibited
significant difference in injured group versus non-injured
group. However, only ankle dorsiflexion from the non-
injured leg showed the same as well. SEBT revealed that
all planes had significant difference in injured group versus
non-injured group except for posteromedial and medial
of the injured leg. ROM and DB training/rehabilitation
should be done on the injured group regardless of which
leg affected to optimize ankle function.
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