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Abstract
Balance control has been regarded as a crucial factor in sports and indicated as an important element to be
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examined for the risks of injury. But it is unknown whether the dynamic balance changes according to the
player positions in professional soccer players. To determine whether there were differences in the dynamic
balance performance of the different positions of Turkish professional soccer players from within one squad.
Twenty-four professional soccer players were divided into 4 groups by the coach, including goalkeepers (n =
3), midfielders (n = 6), defenders (n = 7) and forwards (n = 8). Prior the competition season, anthropometric
characteristics of players were measured. Then, players were tested Y Balance Test (YBT) for the anterior
(ANT), posteromedial (PM), and posterolateral (PL) reach distances and limb lengths bilaterally.
The goalkeepers were heavier compared with the midfielders. Furthermore, the BMI of the goalkeepers were
higher than midfielders and defenders (p< 0.05). There were no significant differences in the ANT, PM, PL, and
COMP score between the groups (p> 0.05). The values for reach asymmetry were lower than four centimeters
among groups in the all reach direction with regards to reach asymmetries, except normalized posterolateral
direction.
The results of this study have shown that the YBT performance scores do not differ between the groups.
Future studies are required to create specific norms related to dynamic balance performance and establish
risk cut-off score for professional soccer players.
neuromuscular control, screening, performance, postural stability.

Introduction1
Soccer is a high demand sporting activity which is
commonly investigated [1, 2] requires both technical
and physical abilities as well as being high-intensity,
intermittent sport [3]. It is also stated in most studies
that it has risk of serious injury [1, 4]. The most common
injuries in soccer involve 87% of lower extremities with
ankle sprains, thigh muscle strains and knee sprains have
previously been suggested [5, 6] and it is known that 58%
of these injuries are caused by non-contact mechanisms
[5]. Some of the neuromuscular risk factors that cause
lower extremity injuries indicated in young male soccer
players include limb dominance (asymmetry) and reduced
dynamic stability [7, 8]. Decreased dynamic stability is
regarded as an intrinsic risk factor considered for injuries
[9].
Balance control is regarded as a crucial factor in
sports and considered an important component of motor
skills. The dynamic balance, defined as the ability of the
individual to maintain the stability of the center of mass
during movement, is indicated as an important element to
be examined for the risks of injury [1]. The importance of
balance control for muscle damage and injuries, especially
during high-intensity activities, is emphasized in most
studies. Tropp et al. [10] have found that the number
of ankle injuries with poor balance is almost four times
higher than those with normal balance and Watson, [11]
has also reported that Gaelic soccer players and athletes
with poor balance (pitchers) similarly have ankle injuries,
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almost two times more. It has been suggested that using
an injury screening tool assessing dynamic balance
performance may be a useful in determining athletes with
risk of injury [12]. The evaluation of dynamic balance
ability and stability is applied regularly in soccer [13, 14]
and it is emphasized that these assessments should include
movements similar to the dynamic actions in soccer [15].
One of the most promising ones is considered as the
evaluation of the dynamic balance using the Y Balance
Test [9].
Soccer players are categorised into four different
groups according to the playing positions, including
goalkeepers, defenders, midfielders, and forwards.
These players in various positions have the required
anthropometric characteristics for different positionspecific physical performance and success [16]. It has been
investigated whether these differences vary depending on
player positions as well. Ostojic [18] has reported in the
study conducted with professional Serbian players that
the goalkeepers are most injured players during the season
while those in other positions less likely to be injured.
The high rate of injury in soccer players continues despite
the scientific developments in the etiology of injuries,
screening techniques and the determination of athletes
who may be at greater risk [19]. Consequently, it is noted
that the identification of athletes with muscle imbalance,
decreased core stability and balance problems is important
for preventing future injuries [20]. Additionally, Pau et al.
[21] reports that the ability of balance in soccer players
is a key factor in achieving optimum performance and
reducing risk of injury.
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Previous studies have been conducted which aim to
prevent injuries in female and male soccer players and
evaluate dynamic balance through competing soccer and
other branches [4, 2] and athletes in different levels [22].
However, it is unknown whether the dynamic balance
changes according to the player positions in soccer. This
study has hypothesized that dynamic balance ability is
significantly different for each playing position in male
professional soccer players. The purpose of this study,
as a consequence, is to create specific norms related
to dynamic balance, establish risk cut-off score for
professional soccer players, help prevent future injuries
through examining whether dynamic balance ability
varies by the positions and provide useful information for
coaches and athletes for post-injury trainings.
Material and methods
Subjects and Setting
24 male players of a second league professional soccer
team (age: 24.3 ± 5.25 years) have voluntarily agreed to
participate in the study. Athletes were divided into 4 groups
by the coach, including goalkeepers (n = 3), midfielders
(n = 6), defenders (n = 7) and forwards (n = 8). Criteria for
participation in the study has been determined as having
no conditions preventing the completion of the balance
test, no high-intensity exercise performed before the study
and being the team’s player. The research protocol was
carried out in accordance with the Declaration of Helsinki
and approved by the Uşak University Institutional Ethics
Committee — 10/17.01.2019). The measurements were
performed in July, two weeks before the competition
season began. Athletes were performed familiarization
season before the measurements for balance test. The
athletes were clearly informed about the procedure to
be applied and verbally encouraged to perform maximal
performance during the measurements.
Anthropometry
Athletes’ demographic characteristics including age,
body, body weight and body fat percentage were collected
prior the dynamic balance measurements. Athletes were
asked to wear thin clothes without shoes during the
measurements; body height was measured in centimeters
using Mesitaş portable height gauge (Germany) and
body weight was measured in kilograms using electronic
weighing scale with 0.01 kg precision. Body Mass Index
(BMI) was calculated using the formula BMI= weight/
height squared (kg/m2). The body fat percentage was
calculated with skinfold thickness measurement using
a Harpenden Skinfold Caliper. Skinfold measurements
were taken on 10 sites as indicated by Parizkova [23].
Dynamic Balance Ability Test
The “Y Balance Test” protocol was used to measure
dynamic balance ability. The length of each participant’s
leg was recorded in centimeters in the supine position,
measured from the anterior superior iliac spine to the
distal portion of the medial malleolus. The dominant
(kicking) limb was determined according to self-reported
of the athletes [14]. The measurements were performed
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barefoot, on a hard surface in 3 directions and Anterior
(ANT) was tested from the toe aligned to the origin while
Posteromedial (PL) and Posteriolateral (PM) were based
on the distance between heel and furthest possible point
to reach. Participants were asked to perform fingertip
light touch with their reach foot as keeping their hands
on the iliac and heels on the ground during the trial. A
short demonstration was performed by the experienced
researcher on implementation of the test before
measurement and the best 3 reaches were recorded in
all directions after the participants were allowed to try at
least 4 times [24]. Each participant was given a 2-minute
resting time and then they were asked to perform 3 reaches
in each direction after the completion of the test. It was
considered as a failed attempt to transfer the body weight
through the reach foot, ground the heel of the stance foot
or remove hands from the hips and the measurement
was repeated after the participant was orally informed.
All reach distances were recorded in centimeters. After
the data were collected, obtained scores were normalized
using the formula: “Maximal Reach Distance/Limb
Length) x 100 = Largest Reach Distance %” for each
direction in order to eliminate the advantage of the limb
length [24]. The total score (COMP) was calculated by
averaging the normalized ANT, PL and PM scores. The
average of the three recorded trials and COMP score have
been used for analysis to ensure a reliable measurement of
the dynamic balance [24].
Statistical Analysis
The SPSS 23 software package program was used for
all data analysis. Nonparametric testing was preferred in
statistical analysis due to lack of sample size. KruskalWallis H Test was performed to determine whether there
was a difference between the groups according to the
normalized YBT reach distances based on the positions.
The data were presented as median and interquartile range
due to the use of nonparametric testing [25]. Significance
level was set as p<0.05.
Results
The descriptive characteristics of soccer players
by playing position are shown in Table 1. There was a
significant difference between groups only in the body
weight and BMI. The goalkeepers were heavier compared
with the midfielders (p< 0.05). Furthermore, the BMI
of the goalkeepers were higher than midfielders and
defenders (p< 0.05).
The parameters of the YBT performance are presented
in Table 2. There were no significant differences in the
ANT, PM, PL, and COMP score between the groups (p
> 0.05). The values for reach asymmetry were lower than
four centimeters among groups in the all reach direction
with regards to reach asymmetries, except normalized
posterolateral direction. The goalkeepers and defenders
have a difference greater than four centimeters in the
normalized posterolateral reach direction between the
legs, 4.09 and 5.93, respectively (Table 2).
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Table 1. Age, body height, body mass, BMI, BF, leg length, and training age an of soccer players by position. Data
reported as median and interquartile ranges (n= 24).
Parameters

All (n= 24)

Age (years)
Body Height (cm)
Body Weight (kg)
BMI (kg/m2)
BF (%)
Leg Length (cm)
Training Age (year)

24.3 (5.25)
1.82 (0.02)
75.7 (12.2)
22.9 (1.97)
12.1 (2.28)
94.8 (5.75)
13.7 (5.75)

Goalkeepers
(n= 3)
23.3 (0)
1.87 (0)
83.9 (0)*
24.1 (0)*
13.1 (0)
96.3 (0)
13.7(0)

Midfielders
(n = 6)
22.7 (3)
1.80 (0.05)
72.5 (4.73)
22.3 (1.33)
11.6 (1.7)
93.7 (4.5)
12.2 (6.75)

Defenders
(n = 7)
25.1 (5)
1.84 (0.11)
76.5 (12.9)
22.5 (1.2)
12.1 (2.4)
96.9 (13)
15 (3)

Forwards
(n = 8)
25 (9.75)
1.79 (0.04)
74.2 (13.8)
23.2 (4.45)
12.1 (2.95)
93.1 (7.75)
13.8 (14)

Abbreviation: BMI: Body Mass Index; BF: Body Fat Percentage; * Significant difference in relation to midfielders (p <
0.05); * Significant difference in relation to midfielders and defenders (p < 0.05).
Table 2. Normalised reach distances (%) and reach asymmetries of soccer players by position. Data reported as median
and interquartile ranges (n= 24).
Parameters
Anterior (%)
Dominant Leg
Nondominant Leg
Reach Asymmetry
Posteromedial (%)
Dominant Leg
Nondominant Leg
Reach Asymmetry
Posteriolateral (%)
Dominant Leg
Nondominant Leg
Reach Asymmetry
Composite (%)
Dominant Leg
Nondominant Leg
Reach Asymmetry

All (n= 24)

Goalkeepers
(n= 3)

Midfielders
(n= 6)

Defenders
(n= 7)

Forwards
(n= 8)

68.1 (8.68)
67.8 (9.00)
0.28 (7.05)

69.6 (0.00)
69.7 (0.00)
0.11 (0.00)

66.6 (10.66)
63.8 (14.14)
2.77 (9.85)

64.1 (13.72)
67.5 (13.39)
3.46 (3.22)

72.2 (18.38)
70.4 (13.51)
1.82 (5.40)

117.1 (11.40)
116.1 (12.21)
1.05 (5.06)

118.2 (0.00)
118.2 (0.00)
0.001 (0.00)

116.7 (9.80)
115 (11.95)
1.68 (4.72)

113.6 (24.02)
112.8 (26.38)
0.86 (4.18)

120.1 (12.34)
119 (20.18)
1.14 (5.72)

115.5 (11.18)
112.9 (12.31)
1.37 (7.04)

117.7 (0.00)
113.6 (0.00)
4.09 (0.00)

111.5 (9.13)
110.9 (15.38)
0.67 (5.02)

103.1 (16.84)
109.1 (18.45)
5.93 (11.28)

116.6 (20.04)
117.6 (18.74)
0.95 (6.25)

98.9 (7.28)
98.9 (10.31)
0.01 (4.20)

101.8 (0.00)
100.5 (0.00)
1.32 (0.00)

98.3 (9.39)
96.6 (12.47)
1.71 (4.46)

93.6 (17.34)
96.5 (20.65)
2.84 (3.30)

103 (14.36)
102.3 (16.28)
0.67 (3.06)

Discussion
The aim of this study is to examine the dynamic
balance performances of a second league professional
male soccer team and determine whether this dynamic
balance ability varies by playing positions of the athletes.
Contrary to our hypothesis, the results of the study have
identified no differences in normalized dynamic balance
performance by playing position among professional
soccer players. Additionally, asymmetry was present only
in the posterolateral direction among goalkeepers and
midfielders.
The study demonstrates that there are no differences
in normalized reach distances of all YBT scores among
goalkeepers, midfielders, defenders, and forwards in
the dominant and nondominant limb. It is known that
athletes need specific physical activities and requirements
as a result of playing in a special position in soccer and
repeated trainings and there are studies indicating that
numerous physical performances of the players as aerobic

and anaerobic performance, agility, sprint ability and
muscle strength vary by their position [16, 26]. However,
to the author’s knowledge, no studies were found in the
literature evaluating dynamic balance abilities according
to the playing positions. There are only two studies
focusing on the positions. Pau et al. [21] examined
static balance abilities in elite soccer players by playing
position and Bizid and Paillard [13] examined the effects
of position on postural control in offensive and defensive
players of the national team. In addition, another study
examining the effects of playing position (forwards/
backs) on dynamic balance performance was conducted
by Jonstan et al. [27] among elite male Rugby players
(under-20 and senior players) and they indicated that
backs reached the longest distance in both age groups.
Postural control and balance abilities are built on
a complex system that contributes to postural control,
including visual, somatosensor and vestibular systems and
there are studies which state that it is affected by various
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anthropometric variables [18, 28]. Ozunlu et al. [29] and
Jonhston et al. [27] have indicated that increased body
mass reduces the dynamic balance performance measured
using Star Excursion Balance Test (SEBT) and YBT;
Gribble et al. [30] have indicated that there is a significant
relationship between the height and 6 of 8 SEBT directions;
Tabrizi et al. [31] have reported that there is a significant
relationship between the dynamic balance performance
measured using YBT and body fat percentage, BMI and
weight among handball, basketball, futsal and volleyball
players aged between 20 and 30. There are studies
that similarly analyze differences between age groups
according to postural control [32, 33]. In the current study,
a statistically higher value was obtained for weight and
BMI in goalkeepers compared to midfielders and for BMI
compared to defensive players. No significant difference
was found in terms of age, weight, height, BMI, BF and
limb length between groups according to the positions.
The findings obtained in this study are inconsistent with
the results of previous studies showing anthropometric
differences according to the positions of professional
footballers. It is considered in this study that there is no
difference in the dynamic balance between the groups due
to the lack of anthropometric differences.
Another finding also achieved in the current study is
that reach asymmetry values are four centimeters higher
than normalized posterolateral reach direction only among
the goalkeepers and defensive players. All values are less
than four centimeters in other directions and groups.
This seems to be the most demanding among all three
directions and may create a potential risk factor for lower
extremity injury with regard to the destabilizing moment
[34]. Plisky et al. [12] have indicated that the players with
an anterior right/left reach range greater than 4 cm are 2,5
times more likely to have lower extremity injuries.
The primary hypothesis of this study is that the
dynamic balance performance varies by position due
to the requirement for specific physical activities and
other necessities of the players as a result of different
positions and repeated trainings. In addition, the study
aimed to provide reference values for dynamic balance
performances according to their positions. No such studies
providing reference values for the YBT for professional

226

soccer players based on their positions have been found
in the literature. In this respect, future studies conducted
with more participants and evaluation of YBT according
to the positions are essential for clinicians and researchers
to obtain normative values.
The limitations of the study should also be noted. The
sample group of the study was relatively small (n = 24) and
the measurements of the professional players of a single
team were taken. Adding more participants will increase
the external validity of this research. Additionally, the
number of athletes in the compared positions were not
equal. It can be concluded that these outcomes affect the
results of the statistics. However, recent studies indicate
that the data obtained among individuals may still be
informative despite demonstration of a specific team
and absence of equal distribution according to the player
positions [26].
Conclusion
In conclusion, the results of this study have shown
that no difference was found based on the position-related
performance among players on the YBT score. Future
studies are required to create specific norms related to
dynamic balance performance and establish risk cutoff score for professional soccer players. Additionally,
they should analyze the relationship between dynamic
balance and value parameters such as lower body
strength and range of motion (ROM). Furthermore, the
reach asymmetry values less than four centimeters are
acceptable conclusions for all positions in such cases
as practical applications for the conditioning athletes to
benefit from, values obtained in a position, prevention of
injuries, pre-season screening and athlete selection.
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