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ABSTRACT

Based on the limited evidence available about balance performance among young badminton play-

ers, this study was aimed to establish the presence or absence of lower-limb balance asymmetry among

13-15 years old players.

The research was done among 40 young players (22 girls, 18 boys) from 3 Bulgarian clubs. Uni-

pedal stance test and Y balance test were used to determine balance abilities. Paired sample T test and

Wilcoxon signed-rank test were used to evaluate the data from the dominant and non-dominant leg.

The results from the two tests show that there is no statistically significant difference between the

legs.

These results support the usefulness of performing bilateral balance exercises, so that the asym-

metry that players are predisposed to develop could be reduced and the risk of lower extremity injuries

would be decreased.
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INTRODUCTION

Badminton is considered as one of the most
popular racket sports over the world. Badmin-
ton World Federation reports that there are
around 150 million people playing badminton
worldwide and more than 2 000 participate in
international competitions. Badminton players
need to conduct various movement patterns
during the game including specialized twists,
jumps, footwork, and swings to strike the
shuttlecock and keep it moving back and forth
on the court. Thus, the game is characterized
by a changing temporal structure with actions
of short period and high or medium intensity
coupled with a short resting times (Phomsou-
pha, Laffaye, 2015). Badminton requires spe-
cific physical conditions (motor and action
controls); coordinative variables such as reac-
tion time, foot stepping and static or dynamic
balances. Therefore, badminton players need
enough strength and a high level of balance

during the rapid postural movements around
the court (Hamed, Hassan, 2017).

Balance can be defined as “the ability to
maintain the body’s center of gravity within
the limits of stability as determined by the
base of support”. Static postural control tries
to maintain a base of support while mini-
mizing movement of body segments and the
center of mass. Dynamic balance involves
the completion of a functional task with pur-
poseful movements without compromising an
established base of support (Yim-Chiplis, Tal-
bot, 2000). Balance requires interaction of the
neurologic, musculoskeletal, proprioceptive,
vestibular and visual systems. Studies found
that loss of balance during fast side-to-side
movements may contribute to lower-limb in-
juries on the one hand, and on the other hand
- that loss will influence performance levels,
by decreasing them. Therefore, it is important
to enhance player’s balance ability.
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In 2012, the Games of XXX Olympiad
(London Olympic) reported badminton to be
one of the highest risky games for athletic
injury (Engebretsen et al, 2013). Badminton
match requires high intensity intermittent
actions within short resting period. Fatigue
may affect the neuromuscular control of low-
er limb, which increases the risk of injuries
(Hiemstra, Lo, Fowler, 2001). A retrospective
study among Malaysian badminton players re-
ported about 60% of injuries happened when
they were younger than 20 years and the most
common injuries involved mainly the knees
(Shariff, George, Ramlan, 2009). A study
about the injuries of young European badmin-
ton players show a relatively high number of
lower leg acute injuries in the examined bad-
minton players as well as an asymmetry in the
injured leg - they predominantly injure the leg
on the side of the dominant hand, where the
racquet is held (Petrinovi¢, Bobic, Ciliga)

As one of racquet sport games badminton
is unilateral and therefore structurally asym-
metric sport. Functional asymmetries in the
lower-limbs have been the subject of numer-
ous investigations concerning many differ-
ent contact, limited-contact and non-contact
sports aimed at understanding the role of con-
ditions in performance and in injury preven-
tion. To return a shuttlecock falling near the
net, badminton players lunge forward mainly
by moving their dominant legs. This pattern of
movement places a great burden on the mus-
cles of the dominant leg. On the other hand,
when the shuttlecock falls in the back section
of the court, players jump off the dominant
to the non-dominant leg to return it on some
occasions and these movements greatly load
the non-dominant leg (Masu, Muramatsu,
Hayashi, 2014). There are several studies in
which asymmetries in racquet sports were en-
quired, primary in tennis, but only few studies
(Raschka, Schmidt, 2013; Petrinovi¢, Stefan,

2015) in which morphological differences be-
tween dominant and non-dominant sides were
determined among junior badminton players.
We couldn’t find evidence for exploration
the presence/absence of balance asymmetry
among 13-15 years old badminton players.

Aim of the study

The purpose of the study is to investi-
gate lower-limb balance asymmetry among
13-15-year-old Bulgarian badminton players
with the use of static and dynamic field tests.
The application of field tests is important, so
that they can be used by coaches from clubs,
which cannot afford expensive equipment.

Hypothesis

Based on our knowledge about the game
characteristics and our personal experience in
terms of implementation of bilateral exercises
during badminton training session, it was easy
to formulate the following hypothesis: we as-
sume that there will be no leg differences in
balance performance, assessed by the static
and the dynamic test. The occurrence of such
asymmetry would mean wrong training proto-
cols and would be of high informative value
about the possible occurrence of injuries.

METHODS

Participants

Forty young badminton players aged be-
tween 13 and 15 years (boys=18, girls=22),
participated in the study. They are ranked
among the first fifteen of the national cham-
pionships. All participants and their coaches
provided informed consent. The players did
not have any health problems or disability and
had at least 2-year prior badminton experi-
ence.

Protocol

Participants performed two tests, evaluat-
ing dynamic balance (using the Y balance test)
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and static balance (using the Unipedal stance
test). Before each test the participants were
given practice trials to become familiar with
the testing procedures — six times to minimize
the learning effect for the Y balance test and
two times for the Unipedal stance test. The leg
on the side on which they gripped the racket
was considered the dominant limb (D leg).

The players were given 5 minutes of slow
running and 2-3 minutes for warm up of all
body segments. Following a 3 minutes’ rest
period, participants began with the Y balance
test — they performed three trials in each of the
three directions, beginning with a right stance
leg in the center of the grid. After another
S5-minutes rest period, the test continued with
a left stance leg.

Between the two balance tests, the partici-
pants received a 10-minute rest period. The
Unipedal stance test was repeated three times
with each leg, alternating the legs - one trial
with the right, followed by a trial with the left
leg. Five minutes of rest were allowed be-
tween each trial set to avoid fatigue.

For the proper conduct of the experiment,
two investigators performed the testing - one
dealing with the correction and observation of
errors made by the competitor, and the other
responsible for marking the reached distance
at the Y balance test, stopping the watch at the
Unipedal stance test, and recording the results
from both tests.

Procedures

For the Y balance test participants stood
on one leg on a center of Y - Junction shape
surface. While maintaining single-leg stance,
the player was asked to reach with the free
limb in the anterior, posteromedial, and pos-
terolateral directions in relation to the stance
foot. The maximal reached distance was mea-
sured by marking the tape measure with eras-
able ink at the point where the most distal part

of the foot reached. The trial was discarded
and repeated if the player (1) failed to main-
tain unilateral stance, (2) lifted or moved the
stance foot from the grid, (3) touched down
with the reach foot, or (4) failed to return the
reach foot to the starting position. The process
was repeated while standing on the other leg.
The greatest of 3 trials for each reached di-
rection was used for analysis of the reached
distance. As the reached distance is associated
with limb length, it was normalized to limb
length to allow more precise comparison be-
tween players. To express the reached distance
as a percentage of limb length, the normalized
value was calculated as reached distance di-
vided by limb length then multiplied by 100
(Plisky et al., 2006).

For the Unipedal stance test the subjects
were asked to stand barefoot on the limb of
their choice, with the other limb raised so that
the raised foot was near but not touching the
ankle of their stance limb, arms crossed over
the chest. When the participants closed their
eyes, the investigator started the stopwatch.
Time ended when the subject either: (1) used
his arms (i.e., uncrossed arms), (2) used the
raised foot (moved it toward or away from
the standing limb or touched the floor), (3)
moved the weight-bearing foot to maintain
his balance (i.e., rotated foot on the ground),
(4) a maximum of 45 seconds had elapsed, or
(5) opened eyes. The procedure was repeated
3 times and each time was recorded on the
data collection sheet. The average of the 3
trials was subjected to statistical processing
(Springer et al., 2007).

Statistical Analyses

Data were analyzed with the use of SPSS
Version 16.0 software. Descriptive statistics
(Mean + SD) were calculated for all variables.
Data from Y balance test were compared with
Paired Samples T test. Statistical significance
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was set at a < 0.05 and P(t) > 95%. Data RESULTS

from Unipedal stance test were different from The descriptive statistic for the Unipedal
normally distributed, so we used Wilcoxon stance test showed that the results could not be
signed-rank test. considered as normally distributed (Table 1).

Table 1. Results from the variation analysis of the Unipedal test’s data

Leg n [Xmin{Xmax| R X S \% As Ex

Non-dominant | 40 | 3.22 | 36.93 | 33.71 | 12.65 | 824 | 65.14 | 1.71* |3.038*
Dominant 40 | 2.00 | 45.00 | 43.00 | 10.43 | 8.10 | 77.68 |2.208*| 7.43*
* The empirical value is greater than the critical one

In Table 1 we can see that with both the served some highly divergent values, which
dominant and non-dominant’s data the em- are actual measured results, and there is no
pirical values of skewness (As) and kurtosis reason to change them in the data set. These
(Ex) are greater than the critical one (As = findings give us the right to use the Wilcoxon
1.71/2.208 > As, = 0.748; Ex = 3.038/7.43 signed-rank test (T) to compare the samples
> Ex, s = 1.465). Checking the data, we ob- (Table 2).

Table 2. Wilcoxon signed-rank test for the Unipedal stance test

N Sum of ranks Mean rank Z(T) a*
Positive Ranks 27 523 19,37 1,519 0,129
Negative Ranks 13 297 22,85
Ties 0
Total 40

*Level of significance set at o« < 0.05

The sample size is 40, so we can also use  Z (1,96); and a.> 0.05.
the Z evaluation of the test. Analyzing Table 2, The results from the variation analysis of
we note that the empirical value of the test is the Y balance tests are presented in Table 3.
297 (Temp = 297) and the Z evaluation is 1.519 We used the normalized values (dividing the
(Zemp = 1.519). Comparing them to the criti- reached distance by leg length and multiply-
cal values, we can come to the conclusion that ing the score by one hundred), so that the com-
there is no significant difference between the parison between the players would be more
dominant and the non-dominant leg: precise.

T, 297) > T, (264); Z  (1.52) <

0,05 em
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Table 3. Descriptive statistic for the Y balance test

Direction Leg n Xmin Xmax R X S \% As Ex
. 40 552 100 448 84.57 884 1045 —-0.706 1.769
Anterior
40 573 109.5 522 86.36 10.70 12.39 -0.028 0.556
Post.medial 40 573 1082 509 88.85 11.48 12.92 —-0.491 0.013
) 40 53.1 1129 598 88.73 12.83 14.46 -0.405 0.319
Post.lateral 40 542 1141 599 87.76 12.00 13.68 —0.425 0.402
) 40 458 1167 709 8521 13.09 1536 -0.588 1.169

*ND leg - Non-dominant leg
D leg - Dominant leg

Analyzing it we conclude that the data can

the comparative analysis we can use the Pared

be considered as normally distributed, so for Samples T test (Table 4).
Table 4. Paired Samples T test of the Y balance test
. . ND leg D leg
Direction n Mean < SD Mean < SD d Cohend tvalue P(t)
Anterior 84,57+8,84 86,36+10,70 -1.79 0,229 1,45 84,5
Post. medial 40 88,85+11,48 88,73+12,83 0.12 0,012 0,08 6,19
Post. lateral 87,76+12,00 85,21+13,09 2.54 0,305 1,93 93,89
*ND leg - Non-dominant leg
D leg - Dominant leg
Observing Table 2, we notice that the em- DISCUSION

pirical values of the T test are smaller than
the critical one: t = 1.45,tp‘m‘= 0.08,tp_l‘ =1.93
<t

0.05 (df=39)
conclude that there is no statistically signifi-

2.02. From these results we can

cant difference between the dominant and the
non-dominant leg performance. To such con-
clusion also leads the P (t) value, which for all
three directions is smaller than 95%.

The effect size (Cohen d) for the anterior
and the posterolateral direction is moderate
(0.2<Cohen d<0.5) and for the posteromedial
is small (0.2>Cohen d).

The aim of this study was to investi-
gate lower-limb balance asymmetry among
13-15-year-old Bulgarian badminton players.
We couldn’t find evidence for exploration the
presence/absence of such asymmetry in bad-
minton, investigated with field balance tests.
Studying the literature, we found different
points of view about symmetry between domi-
nant and non-dominant leg.

Nadzalan et al. (2018) found no signifi-
cant differences for all joint angles between
dominant and non-dominant lower limb dur-
ing step and jump forward lunge in badmin-
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ton. However, dominant lower limb was found
to achieve faster ascend phase, descend phase
and time to complete 1 repetition of lunge.
Dominant limb was also showed to achieve
greater step length. These conditions were ap-
plied to all the lunge protocols they conducted.
These findings thus showed that imbalances
existed between dominant and non-dominant
limb during lunge movement (Nadzalan et
al., 2018). The findings of this current study
were in contrast to those found by study con-
ducted among athletes practicing martial arts
that found no significant difference of domi-
nant and non-dominant lower limb kinematics
when performing kicks (Falco et al., 2009).

Teixeira et al. (2011) found symmetric bal-
ance stability between the right and left legs,
analyzing the center of pressure in soccer
players.

Aizawa et al. (2018) have examined limb-
dominance effects on the GRF during single-
leg lateral jump-landings. Their study showed
that the peak ground reaction force (pMGRF
and M-pVGRF) is larger in the non-dominant
leg compared to that in the dominant leg.

Petrinovi¢, et al. (2015) investigated mor-
phological status of elite European junior
badminton players. The results of the study
showed that statistical differences between
opposite sides of the body of badminton play-
ers existed on forearm and upper leg circum-
ferences.

The present study shows no statistically
significant differences between the dominant
and non-dominant leg in both tests. Although
we found that at the posterolateral direction at
the Y balance test there is an important dif-
ference. We can explain these results with the
biomechanical characteristics of the sport. In
their study Teixeira et al. (2011) indicate that
in mobilization pedal skills both the right and
left legs play an active role in task execution,

with one leg producing the desired motion
while the other leg stabilizes body balance.
In another context, when stabilization is the
main component of the action (e.g., keeping
static balance on one foot), the supporting leg
plays the main role while the contralateral leg
remains motionless or is used to produce only
auxiliary movements.

Although, this experiment supports our
hypothesis, the data, to some extent, differ
from our preliminary expectations. A number
of surveys show that the Y balance test can be
used as a predictor of lower-limb injuries. In
their study Plisky et al. (2006) found that ante-
rior right/left reached distance difference was
greater than or equal to 4 cm and decreased
normalized right anterior reached distance.
They were significantly associated with lower
extremity injury. Olmstead et al. (2003) found
that players with chronic ankle instability had
significantly decreased reach distances com-
pared to the uninvolved limb and to the reach
distances of healthy controls. The results of
the anterior and the posterolateral direction
put some concerns at our mind.

For the Unipedal stance test Springer et
al. (2007) report 9.4 seconds as a mean time
for the age group of 18-39. Both the dominant
and the non-dominant mean time in our re-
search are greater, but we have to consider that
our participants are aged between 13 and 15
years. We should also consider applying the
Unipedal stance test with open eyes, because
this condition will be closer to the badminton
game.

CONCLUSION

Badminton is a unilateral sport. Because
of this, the movements of the dominant limb
are more precise and quicker than those of
the non-dominant limb, the players are pre-
disposed to develop some imbalances. Asym-
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metry between sides of body can increase po-
tential risk of injuries and negatively influence
players’ performances in the game. Although
we didn’t find statistically significant differ-
ences, some additional physical and balance
exercises enabling symmetrical development,
should be implemented in training. We also
recommend additional observations and stud-
ies in this area, so as to avoid some negative
consequences that a frequent and intensive
badminton training could cause.
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