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Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
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W ramach programu
oferujemy pacjentom:

- Opieke Menadzera Rehabilitacji

- Pozyskanie funduszy na rehabilitacje i zakup sprzetu
- Wsparcie psychologiczne

- Konsultacje specjalistéw

I—{Re_habi litacje neurologiczng w osrodkach na terenie
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- Wsparcie w likwidacji barier architektonicznych
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Masz pytanie odno$nie programu.
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The interlimb and between gender differences
in the performance of Y-balance test in healthy
athletic students

Roznice miedzy konczynami i miedzy ptciami w teScie rownowagi Y-balance u zdrowych
i wysportowanych studentow

Marwan M Aljohani'(AB.C.D.EF) Abdulmohsen M Alroumi2A.B.C.D.EF)
Ayman M Alawamer3(AB.C.D.EF) ' Osama Ahmed Khalid*A.B.C.D.EF)

1Department of Physical Therapy, College of Medical Rehabilitation Sciences, Taibah University, Madinah, Saudi Arabia
2Department of Physical Therapy, College of Applied Medical Sciences, Shagra University, Saudi Arabia

3Department of Physical Therapy, Medical Rehabilitation Hospital, Madinah, Saudi Arabia

4Department of Basic Science, Faculty of Physical Therapy, Cairo University, Cairo, Egypt

Abstract

Objectives. To investigate the gender effect on the performance of Y-balance test (YBT) and the interlimb differences in
males and females.

Methods. Thirty-six healthy athletic students aged 22 + 2 years voluntarily participated in this study. YBT scores in cm for
anterior, posteromedial, posterolateral, and composite scores for dominant and non-dominant limbs were measured. YBT
scores were used for the analysis. Independent t-test was used to investigate the gender differences in YBT scores.

Paired t-test was used to examine the interlimb differences of YBT for males and females.

Results. Males athletic student demonstrate greater reach scores in all direction for the non-dominant and dominant leg
except the posteromedial reach direction for the dominant leg. In addition, male athletic students demonstrated
significant interlimb differences in the posteromedial reach direction.

Conclusions. Male athletic students demonstr ated better dynamic balance compared to females. However, there was

a significant interlimb differences in the posteromedial reach direction which is known to be risk factor for non-contact
injury for who participate in soccer.

Keywords
Y-balance test, dynamic balance, interlimb, gender differences

Streszczenie

Cel. Badanie wptywu ptci na wyniki testu réwnowagi Y-balance (YBT) i r6znic miedzy konczynami u studentéw ptci
meskiej i zenskie;j.

Metody. W badaniu wzieto udziat 36 zdrowych i wysportowanych studentéw ptci meskiej i zenskiej w wieku 22 + 2 lata.
YBT zmierzono w cm dla zasiegéw przednich, tylno-przysrodkowych, tylno-bocznych; przedstawiono tez wyniki taczone
dla koniczyn dominujacych i niedominujgcych. Wyniki YBT wykorzystano w celu przeprowadzenia analizy. Niezalezny test
t zostat wykorzystany do zbadania ré6znic w wynikach YBT miedzy ptciami. Sparowany test t zostat uzyty do zbadania
réznic YBT miedzy konczynami.

Wyniki. Wysportowani studenci ptci meskiej osiggali lepsze wyniki w zakresie zasiegu we wszystkich kierunkach dla
konczyny niedominujacej i dominujacej, z wyjatkiem zasiegu tylno-przysrodkowego dla koniczyny dominujacej. Ponadto
studenci wysportowani ptci meskiej wykazali znaczace réznice miedzy koniczynami w zasiegu tylno-przysrodkowym.
Wnioski. Wysportowani studenci ptci meskiej wykazali sie lepsza rownowaga dynamiczng w poréwnaniu ze studentkami.
Wystapity jednak znaczace réznice miedzy koniczynami w zasiegu tylno-przysrodkowym, ktéry jest czynnikiem ryzyka
urazéw bezkontaktowych u oséb uprawiajacych pitke nozna.

Stowa kluczowe

Test réwnowagi Y-balance, réwnowaga dynamiczna, réznice miedzy konczynami, réznice miedzy ptciami
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Introduction

Lower extremities injury is common in sports. Anterior cru-
ciate ligament injury is one of the most devastated knee inju-
ries reported in sports. Up to 250,000 ACL injuries occur in
the US alone [1]. Moreover, the rate of injury is increasing in
the last 20 years. Females have higher risk of developing a
non-contact injury compared to males [2, 3]. In ACL injuries,
females are 1.5 times more likely to get injured compared to
males [2, 4]. According to a recent systematic review and me-
ta-analysis, the incidence rate is highest in the amateur female
athletes compared amateur male athletes [2]. However, there
is still a need to understand how to mitigate non-contact inju-
ry’s risk factors for females.

Y-balance test (YBT) is a valid dynamic balance test used to
assess the athletes’ ability to maintain balance during move-
ment while single limb stance [5, 6]. This test was developed
form the star excursion balance test (SEBT), in order to make
the test more accessible and recue the reaching directions
from 8 in SEBT to 3 (i.e., anterior, posteromedial, and poste-
rolateral) in YBT [7]. It is commonly used with athletes and it
has an excellent intra rater and inter-rater reliability. [8, 9].
Numerous studies have found a strong link between non-con-
tact ACL injuries and poor performance of YBT or SEBT [11—
15]. For example, a study concluded that individuals with
ACL injury demonstrated lower scores of SEBT compared to
non-injured individuals [11]. Moreover, it has been shown
that SEBT and YBT was proven to be predictive of lower
extremity injury and can be used as a tool to identify indivi-
duals with greater risk of developing injury [12—14]. In ba-
sketball, YBT and SEBT were used to identify player at
greater risk of developing lower extremity injuries [12]. Fur-
thermore, athletes with poor performance of dynamic balance
test are 2.5 more likely to develop an injury compared with
good performance. Plisky et al., [12]. found that football
players with low scores of SEBT have greater risk developing
lower extremity injury compared to players with high scores
of SEBT. In addition, athletes are at greater risk of non-con-
tact injuries if they demonstrated between limb asymmetries
(i.e., dominant and non-dominant) of 4 cm or more in the an-
terior reach direction [13, 14]. Even though there is a strong
link between the injury and YBT score, there is a lack of
knowledge regarding the factors that affect the YBT score
such as gender.

Previous research still controversial regarding the effect of
gender on the performance of YBT. As some studies showed
that there were no significant differences between men and
women in all reaching directions [15, 16]. However, previous
research suggested that females may have better performance
in normalized reaching distances compared to males [17]. On
the other hand, a number of studies have found that males
may demonstrate greater reaching distance compared to fema-
les [18, 19]. Alhusaini et al., investigated the effect of gender
on the performance of YBT and found that men showed better
performance compared to women in all reaching direction and
composite score [19]. However, a recent systematic review
and meta-analysis found that men demonstrated better perfor-
mance of YBT in the posteromedial and posterolateral but not
in anterior, or composite scores [10]. As these inconclusive

www.fizjoterapiapolska.pl
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results still exist, there is still a lack of understanding the effect
of gender on the performance of YBT.

Limited number of studies have investigated the interlimb re-
ach asymmetry differences between dominant and non-domi-
nant legs for men and women. [13, 16, 19, 21]. A recent study
on untrained healthy individuals showed no significant asym-
metry between dominant and non-dominant leg in any reach
direction for men and women [20]. However, a study sugge-
sted that in division 1 college athletes, males may have greater
interlimb anterior asymmetry compared to females [13]. More-
over, another study on non-athletic college students found that
men may have greater posteromedial asymmetry compared to
females [19]. In other words, males performed greater reach
direction when standing on the left leg during posteromedial
reach. Given the fact that females may be at greater risk of de-
veloping a non-contact injury and there is a there is a strong
link between injury and interlimb asymmetry level, it is might
important to investigate the gender differences in interlimb
asymmetry. Understanding this may potentially help to reduce
the risk of injury by improving the injury screening. Therefore,
the purpose of this study was to investigate the gender diffe-
rences in YBT performance, and to investigate the interlimb
differences between dominant and non-dominant for men and
women. We hypothesized that males would demonstrate better
performance of YBT, and lower interlimb asymmetry compa-
red to females.

Methods

Thirty-six healthy recreational athletes (17 females and 19 ma-
les) participated in this study with a mean age of 22 + 2. The
inclusion criteria include that all participants must have no hi-
story of surgery, musculoskeletal or neuromuscular injury. An
injury was defined as any injury that prevented the player from
training or playing sport for at least seven days. In addition, all
participants must participate regularly in sports at least three ti-
mes a week. Each participant signed an informed consent that
was approved by Taibah University. Official approvals were
obtained from the ethics committee of scientific research at Ta-
ibah University.

Data collection

Y-balance testing

Leg length in centimeters was measured first from the anterior
superior iliac spine to the medial malleolus in supine position.
The participants were asked to reach as far as possible using
one leg while single leg stance without losing balance and re-
turning to the starting position in three directions (i.e., anterior,
posteromedial, and posterolateral). To increase reliability, par-
ticipants performed 9 trials in which six were practice trails
and three were the actuals trails that was used for the analysis
[21]. The test was repeated for both leg and the starting leg
was randomly selected by shuffled cards. The anterior, poste-
romedial, and posterolateral maximum reach direction were
measured in centimeters. Normalized reach distance was cal-
culated by dividing the reach distance by leg length and multi-
ply the result by 100. To calculate the normalized composite
reach distance. The sum of the maximum reach distance for
each direction were divided by 3 times leg length then multi-
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plied by 100. The interlimb asymmetry was calculated by the
absolute differences between the dominant and non-dominant
for each reaching direction.

Statistical analysis

Shapiro-Wilk test was used to test the normality of the data.
Independent t-test was performed to determine differences in
YBT variables between males and females. The independent
variable was gender, and dependent variables were anterior,
posteromedial, posterolateral, and composite score for both
dominant and non-dominants leg. The interlimb differences
for males and females was investigated using paired t-test.
SPSS version 24 (SPSS, Inc, Chicago, IL, USA) was used for
the statistical analysis. The significance level was o = 0.05.

Table 1. Demographic data

Results

Table 1 shows the mean and standard deviation of participants
characteristics for age, height, weight, and leg length. The mean
and standard deviation YBT scores of dominant and non-domi-
nant leg are shown in table 2. There was a significant different
between males and females in all YBT reach directions for do-
minant and non-dominant leg except posteromedial direction for
the dominant leg (p = 0.18) Also, composite scores were similar
for males and females in both dominant (p = 0.5) and non-domi-
nant side (p = 0.6). In addition, there was no significant differen-
ces between dominant and non-dominant legs for males and
females for all anterior or posterolateral (Table 3). However, ma-
les demonstrated significant asymmetry between dominant and
non-dominant leg in the posteromedial direction (p = 0.01)

Age [years] 21+1 22+2
Weight [kg] 74 £13 60+17
Height [cm] 174 £7 160 £+ 8
Leg length [cm] 942 +5 87+5

Data presented in the form of: Mean + SD

Table 2. YBT scores
Leg Males
Mean * SD
Dominant 76.7+£6
Anterior

Non-dominant 78.8+8
Dominant 97 +£0.11

Posteromedial
Non-dominant 103 + 14
Dominant 103 £ 10

Posterolateral
Non-dominant 101 £12
Dominant 98.3+ 10

Composite )

Non-dominant 101 £13

* Significant difference between gender (p < 0.05)

Females Mean gender differences p-value
Mean £ SD (95% Cl)
68+9 8.6 (3-14) 0.003*
71.1£13 7.7 (0.4-15) * 0.040*
91+13 4 (—2-13) 0.187
92 +15 5(0.9-21) * 0.033*
91+12 11.4 (4-19) * 0.005%*
92 £12 9.6 (1-18) * 0.026%*
96.3£13 2.0(=6-10) 0.616
98 £ 14 2.9 (-6-12) 0.543

Table 3. Interlimb differences of the YBT scores for males and females

Variables Males Femalese

Anterior 2+63 3£79
Posteromedial 6.6 +£9.5*% 1.2+8.1
Posterolateral 14+11 0.4+9.5

Data presented in the form of: Mean =SD, * Significant interlimb difference (p < .05)

doi.org/10.56984/8ZG20A24g
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Discussion

This study investigated the differences in dynamic balance and
the interlimb differences between collegiate males and females
using YBT. The main findings of the current study are that men
demonstrated greater reach distances in anterior, posterolateral
and posteromedial reach distances for non-dominant leg compa-
red to women. Also, anterior and posterolateral reach distances
were greater in males compared to females. Moreover, males
have a significant asymmetry in the posteromedial reach direc-
tion. However, there was no significant interlimb differences be-
tween men and women in any reach direction. The hypothesis of
this study was partially supported. The result of this study is im-
portant.

In the current study, males collegiate demonstrated better dy-
namic balance compared to females. As males showed greater
anterior, posteromedial and posterolateral reach direction for
the non-dominant leg and all reaching direction for dominant
leg except posteromedial. A possible explanation for better
dynamic balance performance in men could be explained by
the larger muscle mass compared to women. As previous rese-
arch suggested that there is a significant positive correlation
between hip and knee muscle strength and the performance of
YBT [22, 23]. In addition, male collegiate may receive more
appropriate training than female collegiate in Saudi Arabia.
This result is consistent with previous research [19, 24]. Al-
nahdi et al., investigated gender differences in dynamic balan-
ce using YBT and found that males have greater normalized
reach direction in all three directions [19]. However, they also
found that composite score was significantly greater in males
compared to females, whereas in the current study composite
score did not differ between genders. Similarly, a systematic
review suggested that composite scores do not differ between
males and females [20]. This discrepancy can be explained by
the differences in the population’s characteristics between the
two studies. In the current study, the inclusion criteria include
the participation regularly in sports at least three times a week,
whereas in Alnahdi et al does not require participation in
sports. As both males and females in the current study partici-
pate in sports regularly, it may reduced the mean differences
between males and females in all three reach directions, which
therefore lead to non-significant differences in the composite
scores. In contrary, some studies found no gender differences
in YBT performance [15, 16]. Gribble PA and Hertel J, also
found no gender differences using SEBT [15]. Chimera et al,
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found that there were no significant differences between males
and females [16]. Based on previous research there is a high
heterogeneity in YBT performance that differs among popula-
tions (i.e., age, sports, physical activity level, occupation, and
competition level) [10, 19].

Current study shows that males have significant interlimb dif-
ferences in the posteromedial reach direction. This result con-
tradicts our hypothesis that females will demonstrate
significant interlimb differences. Male participants in the cur-
rent study had an asymmetry > 4 c¢cm (i.e., 6.6 cm), which ba-
sed on previous research, may increase the risk of lower
extremity injuries [14]. Gonell et al, suggested that soccer
players with an asymmetry of 4 cm or more in the posterome-
dial reach direction have four times greater risk of developing
a non-contact injury. However, the reason for this asymmetry
is not well understood. Including muscle activation pattern and
movement pattern may add more information to that may help
to understand the reason for the asymmetry in the posterome-
dial reach direction in men.

The current study has some limitations. In the current study
there was no control for the skill level and type of sport that
participants of this study performed, which may affect inter-
limb asymmetry values. Therefore, future research should inc-
lude skill level and type of sports in the analysis.

One of the limitations is that current study investigated on he-
althy individuals. Therefore, the results may not reflect the po-
pulation of individuals with injury. Future research should
investigate the gender differences in muscle activation and mo-
vement pattern during YBT which may add more information
the gender difference in YBT performance.

Conclusion

The results of this study indicate that males demonstrate gre-
ater reach distance in all reaching directions of the YBT. The-
refore, males may have better dynamic balance compared to
females. However, males have significant asymmetry in the
posteromedial reach direction, which is known to a factor that
is associated with high risk of lower limb injuries.
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