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Relationships between Balance  
and Functional Performance in Football Players 

by  
Nurtekin Erkmen1, Halil Taşkın1, Ahmet Sanioğlu1, Turgut Kaplan1, Dede Baştürk2,  

The aim of the present study was to examine the relationships between balance performance as measured by the 
Balance Error Scoring System and functional performance in football players. Twenty-two football players from 
University League Final Group in Turkey (age 23.05 ± 1.65 years, height 176.58 ± 6.99 cm, weight 68.80 ± 7.00 kg) 
volunteered to participate in the study. Postural performance was measured by the Balance Error Scoring System 
(BESS). For functional performance, standing broad jump, triple-hop, vertical jump, four-line sprint and three-cor-
ner run test were used. There was not a statistically significant relationship among the all BESS scores and triple-
hop in non-dominant leg, power, four-line sprint, and three-corner run performances (p<0.05). Triple-hop in domi-
nant leg performance correlated with foam surface, tandem leg and total BESS score (r = 0.755, p < 0.01; r = 0.664, 
p < 0.05; r = 0.713, p< 0.01, respectively). Standing broad jump performance correlated with foam surface, tandem 
leg and total BESS score (r = 0.737, p < 0.01; r = 0.692, p < 0.05; r = 0.617, p< 0.05, respectively). There was a sta-
tistically significant relationship among the single leg BESS score and vertical jumping performance  (r = -0.596, 
p<0.05). In conclusion, the activities requiring explosive power may reflect the ability of managing a balanced pos-
ture but the activities in which time period is longer may not. 
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Introduction 
The ability to minimize postural sway can be de-

fined as the postural performance (Paillard et al., 
2006). Balance performance has a fundamental role 
in many athletic activities, and skill in postural con-
trol may designate successful performance (Adlerton 
et al., 2003).  

In evaluation of athlete’s postural sway, there are 
many methods such as Balance Error Scoring System 
(BESS) (Wilkins et al., 2004; Rieman and Guskiewicz 
2000; Valovich et al., 2003), Star Excursion Balance 
Test (Gribble et al., 2004; Kinzey and Armstrong 
1998), Kinesthetic Ability Trainer (Hansen et al., 

2000; Surenkok et al., 2006), Romberg Test (Gu-
skiewicz and Perin, 1996), Chattecx Balance System 
(Levine et al., 1996), Equi Test System (Wrisley et al., 
2007) and Biodex Balance System (Arnold and 
Schmitz, 1998; Gioftsidou et al., 2006). The BESS is a 
valid and reliable measure method of postural sta-
bility (Riemann et al., 1999). The test is cheaper than 
force platforms, requires less practice for effective 
administration, and can be used for immediate side-
line assessment (Riemann et al., 1999). The BESS 
scores were similar to the EquiTest long forceplate 
(Rieman et al., 1999) and the Sensory Organization 
Test composite scores (Riemann and Guskievicz, 
2000). Many authors used the BESS to assess balance 
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performance in athletes (Wilkins et al., 2004; 
Valovich et al., 2003; Onate et al., 2004; Hamilton et 
al., 2008; Fox et al., 2008; Bressel et al., 2007) and rec-
reationally active subjects (Susco et al., 2004).  

The maintenance of posture can be evaluated in a 
stable state or following a specific perturbation such 
as a jump or sudden stop (Gerbino et al., 2007). Ath-
letes usually had superior balance ability than non-
athletes (Davlin, 2004) and athletes with the higher 
the level of competition had the more stable the 
posture than the lower the level of competition 
(Paillard and Noe, 2006). The experienced athletes 
generally use specific sensorial knowledge in orga-
nizing posture in relation with the requirements of 
each discipline (Perin et al., 1998, Vuillerme et al., 
2001). In a sport like football, players must compul-
sorily achieve motor skills and control their posture 
during the match, while using visual information 
about other team members and the opponents (Pail-
lard and Noe, 2006). 

Paillard et al. (2006) declared that postural talents 
might be considered as an indicator of performance 
in the playing of football. During a match, football 
players frequently perform lower extremity passing, 
shooting, and dribbling skills with football cleats on 
grass field (Orchard, 2002). They must maintain a 
position of balance as they run at high speed, change 
direction rapidly and powerfully kick the ball to pass 
or shoot. Furthermore, players must conserve bal-
ance as they are prevented by opposing players and 
try to steal the ball (Gerbino et al., 2007). 

The playing of football requires a unipedal bal-
ance to perform different technical movements such 
as shooting, dribbling, and passing (Paillard et al., 
2006). The balance in the supporting foot is essential 
to shoot as accurately as possible (Paillard et al., 
2006). On the other hand, football training brings out 
to a strong visual dependence in relation to the ball, 
opposing players and other team members. The re-
quirement to control the ball with the feet exacts the 
players to bring their gaze down, which is in contra-
diction with the requirement to watch the shifting of 
the other players (Paillard and Noe, 2006). 

Postural proficiency can be deliberated as one 
criterion of performance or ability in conditions spe-
cific to the playing of football (Paillar et al., 2006). 
Authors declared that the ability to efficiently main-
tain balance rely on physical fitness factors such as 
muscle strength and anaerobic capacity (Era and 
Heikkinen, 1985; Nguyen et al., 1993). Football con-
tains forceful and explosive activities (e.g. tackling, 

jumping, kicking, turning and changing pace). The 
generated power during football-specific activities 
depends on the strength of muscles carrying out 
movements (Relly et al., 2000). Pant et al. (2006) re-
ported that students with high muscle strength have 
ability to better balance. Balance performance can be 
developed through resistance, flexibility, aerobic and 
anaerobic training (Judge et al., 1993; Messier et al., 
2000; Shintaku et al., 2005). Football players use their 
one leg as support leg when kicking a ball and in 
possession of the ball (Adlerton et al., 2003; Kellis et 
al., 2001) and have better one-legged stance stability 
(Matsuda et al., 2008). Hence, we expect that sprint, 
acceleration, anaerobic run, vertical or horizontal 
jump may be related with balance performance in 
football players. The aim of the present study was to 
examine the relationships between balance perform-
ance as measured by the BESS and functional per-
formance in football players. 

Materials and methods 

Subjects 

Twenty-two football players from University 
League Final Group in Turkey (age 23.05 ± 1.65 
years, height 176.58 ± 6.99 cm, weight 68.80 ± 7.00 kg, 
years of football experience 8.6±4.1 years) volun-
teered to participate in the study. Participants were 
excluded if they had a lower extremity injury, vesti-
bular problems, visual problems, or a concussion in 
the 6 months before the study. Before testing began, 
the aim and procedures of the study were explained 
to the participants and informed consent was ob-
tained. The study was approved by the Ethics Com-
mittee in Selçuk University. The study was per-
formed during competitive season. Subjects were re-
strained from fatiguing exercise before test days. 
Functional performance tests in football field and 
balance test in University laboratory were con-
ducted. Balance performance as measured by BESS 
was used to represent balance ability. Assessments 
of functional performance included four-line sprint 
test, three-corner run test in addition to three jump-
ing tests. Jumping tests are standing broad jump test, 
triple-hop test, and vertical jump test. Although 
these are mainly known as tests used for evaluating 
of jumping performance, they have features different 
from each other. The vertical jump demands lower 
limb power in order to reach maximal height and 
depends on upon power applied vertically (Hamil-
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ton et al., 2008). Hop tests include components of 
strength, power, and balance. Triple-hop test re-
quires the generation of power in single leg to 
maximize horizontal distance (Hamilton et al., 2008). 
Standing broad jump test measures maximal dis-
tance covered vertically on either leg.  

Procedures 

Height and weight were measured with subjects 
in training clothes (shorts and t-shirt) and barefoot. 
Height was measured to the nearest 0.1 cm. Weight 
was measured to the nearest 0.1 kg using a scale. 
Body mass index (BMI) was calculated as 
weight/height squared (kg/m2). In first test day, bal-
ance performance measurement was conducted. In 
second test day, vertical jump, standing broad jump, 
triple-hop, four-line sprint and three-corner run tests 
were consecutively applied. Subjects rested 5 min 
between functional performance tests. 

Balance Error Scoring System. Postural perform-
ance of subjects was measured using the BESS. The 
BESS is a valid and reliable measure of postural sta-
bility and comprises 6 stance conditions: double-leg, 
single leg, and tandem stances on both a firm surface 
and a foam surface (Riemann and Guskiewicz, 2000). 
The BESS requires participants to stand unsupported 
with their eyes closed. The foam surface was done 
on a 50 x 41 x 6 cm block of medium-density foam 
(Airex Balance Pad, Alcan Airex AG, CH-5643 
Sins/Switzerland). A stopwatch was used to time 
each of the 20-second trials. One BESS error was 
scored if the subject engaged in any of the following: 
(1) lifting the hands off the iliac crests; (2) opening 
the eyes; (3) stepping, stumbling, or falling; (4) 
moving the hip into more than 30° of flexion or ab-
duction; (5) lifting the forefoot or heel; or (6) re-
maining out of the test position for longer than 5 
seconds. Error scores were calculated for each of the 
6 conditions and summed to obtain the total BESS 
score. The double-leg stance conditions consisted of 
the subject standing with feet together. The single-
leg stance was performed on the non-dominant leg, 
as determined by which limb the subject would not 
preferentially use to kick a ball. The dominant leg 
was positioned so that the hip was flexed to ap-
proximately 30° and the knee flexed to 90°, leaving 
the foot approximately 6 to 8 inches off the ground. 
In tandem stance, the non-dominant foot was posi-
tioned behind the dominant foot, and the subject 
was instructed to maintain the stance with the great 
toe of the non-dominant foot touching the heel of the 

dominant foot. For all conditions, we instructed the 
subject to remain still with eyes closed and hands on 
the hips (Riemann and Guskiewicz, 2000). After the 
instruction, each subject was given 2 familiarization 
trials on each condition before the actual data collec-
tion. The subject remained as still as possible; if he 
moved from the test position, he was to return to it 
as soon as possible. The number of errors for each of 
the 6 tests was observed and recorded for the sub-
ject’s BESS score. A higher score on the BESS indicate 
a poor postural control. All subjects and all trials 
were scored by one examiner.  

Vertical Jump Test (VJT). Vertical Jump test was 
used to examine the explosive power of the lower 
extremities. To measure the vertical jump height of 
the subjects, we used a digital vertical jump meter 
(Takei, 5105-Jump MD, Tokyo, Japan).  The subject 
was allowed to have 3 attempts to obtain their 
maximal jump height. Subjects were instructed to 
stand on the center of a rubber mat with a special 
digital belt tightly fitted around their waist. The belt 
was connected to the rubber plate by a cord. Before 
jumping, any slack was removed from the cord, and 
subjects were instructed to jump vertically using a 
countermovement with arm swing. During the jump, 
an approach step was not permitted.  Three trials of 
each jump were measured with a 0.5- to 1.0- minute 
rest period between trials. The best trial defined by 
vertical jump height was recorded (in cm).  

Standing Broad Jump Test (SBJT). The test was per-
formed according to Eurofit Test Battery (Council of 
Europe, 1988). A start line was determined on a non-
skid floor and a tape meter was extended from the 
start line forward. Subjects were requested to stand 
behind the starting line, their toes were away from 
behind the start line, their arms were on the front in 
parallel with the floor and knees were bent. Subjects 
were instructed to push off vigorously and jump 
forward as far as possible. The participant had to 
land with the feet together and to stay upright. The 
distance was measured from the starting line to the 
point where the heel struck the ground upon com-
pleting the test. The test was repeated twice, and the 
best score was recorded (in cm).  

Triple-Hop Test (THT). Subjects were instructed to 
stand in a stepping position behind the starting line 
with their non-dominant leg forward. This test was 
performed by starting behind the start line with only 
the leg in use touching the ground. The subject 
hopped three continuous times on the dominant leg 
to reach the maximal horizontal distance. The test 
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was repeated with the non-dominant leg. The non-
dominant leg was determined by which limb the 
subject would not preferentially use to kick a ball. 
Measurement was taken from the starting line to the 
point where the heel struck the ground upon com-
pleting the third hop. The test was repeated three 
times, and the best score for dominant and non-
dominant leg was recorded (in cm) (Bolgla and Ke-
skula, 1997; Hamilton et al., 2008; Rösch et al., 2000). 

Four-Line Sprint Test (FLST). The ability of 
sprinting and acceleration in athletes was assessed 
by four-line sprint test (Rösch et al., 2000; Taskin, 
2009). As shown in figure 1, a starting line (A) was 
determined on a football field. Line B and C were 
marked behind and in front of the starting line. 
There was distance 10 meter from line A to line B 
and line C. The finishing line (D) was 20 meter away 
from line C. The subject lay on the ground behind 
the line A. When the starting command was given, 
the subject ran to line B and touched the line with 
foot. Then he turned back and ran from line B to line 
C. Later, after he touched line C with foot, he turned 

back again, ran from line C to line A and touched 
line A. Finally, he turned back again and ran to line 
the finishing line (D) between 2 flag posts. The time 
between the starting command and crossing the fin-
ish line was measured by a stopwatch and was re-
corded as the score of the subject in units of 0.1 sec-
onds (Rösch et al., 2000). 

Three-Corner Run Test (TCRT). This test was used 
for the purposes of assessment of Speed and anaero-
bic endurance in athletes (Rösch et al., 2000; Taskin, 
2009). As shown in figure 2, the test field was de-
signed. After the starting command, the subject ran 
to the flag post (1) away 80 meter from the start. He 
turned to left hand side and ran the flag post (2), 
away 20 meter from the flag post (1). Then he ran 
back to the flag post (3), away 82.4 meters from the 
start. Finally, he turned to right hand, ran to finish 
line (4) and crossed the finish line. The time between 
the starting command and crossing the finish line 
was measured by a stopwatch and was recorded as 
the score of the subject in units of 0.1 seconds (Rösch 
et al., 2000). 

Statistical Analysis 

All analyses were performed using SPSS 16.0 for 
Windows (SPSS Inc., Chicago, IL). Values were ex-
pressed as mean and standard deviation (SD). A 
ShapiroWilks test was used to examine whether the 
variables were normally distributed. In case of nor-
mality, the associations between BESS scores and 
sport performances data were analyzed using Pear-
son product-moment correlation analysis. If a vari-
able was not normally distributed, then a Spearman 
correlation analysis was applied. Because of double 
leg BESS score was “0”, it was excluded from analy-
sis. The level of significance chosen was p < 0.05. 

Results 
Descriptive statistics is illustrated in table 1. Data 

relating to BESS performance of football players are 
presented test surfaces, stance positions and total 
BESS score (table 2). Test scores of sport performance 
are shown in table 3. 

There was not a statistically significant relation-
ship among the all BESS scores and triple-hop per-
formance in dominant leg and non-dominant leg 
(p>0.05). Standing broad jump performance did not 
correlated with firm surface, foam surface, single leg, 
tandem leg and total BESS score (p > 0.05). There was 
a statistically significant negative relationship among 

Table 1
Physical characteristics of players (n=22) 

 Mean SD 
Age (years) 23.05 1.65 
Height (cm) 176.58 6.99 
Weight (kg) 68.80 7.00 
Body fat (%) 12.39 1.13 
BMI (kg/m2) 22.17 1.66 

 
Table 2 

BESS scores according to stance positions  
and surfaces in the test. 

Variables Mean SD 
Firm surface 1.22 1.26 
Foam surface 12.11 2.76 
Double leg 0.00 0.00 
Single leg 10.22 1.77 
Tandem leg 3.11 2.19 
Total BESS score 13.33 3.38 

 
Table 3 

Means and standard deviations (SD)  
for performance tests 

Variables Mean SD 
Triple-Hop  in dominant leg (m) 6.85 0.50 
Triple-Hop  in non-dominant leg (m) 7.10 0.48 
Standing Broad Jump (m) 2.69 0.16 
Vertical jump (cm) 64.75 6.73 
Four-Line Sprint (s) 14.16 0.28 
Three-Corner Run (s) 31.29 0.96 
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the single leg BESS score and the vertical jump 
heights (r = -0.596, p<0.05). In other word, vertical 
jump performance and balance performance in-
creased as parallel in football players. Balance per-
formance did not correlated with four-line sprint, 
and three-corner run performances (p>0.05; table 4). 

Discussion 
The findings in this study show that total BESS 

scores were not associated with jumping, the ability 
of sprinting-acceleration, and speed-anaerobic en-
durance performances in football players. The pre-
sent study also revealed that single leg (on non-
dominant leg) BESS scores were negatively corre-
lated with vertical jump height.  

Jumping and Balance 

In this study, jumping performances of football 
players were measured by standing broad jump test, 
triple-hop test with dominant and non-dominant leg 
and vertical jump test. The findings of the present 
study were that there were not correlations observed 
between balance performance and triple-hop dis-
tance in dominant leg and non-dominant leg. Fur-
thermore, standing broad jumping performance was 
not significantly related to BESS scores. A significant 
relationship between vertical jump and single leg 
BESS score was found. The findings were not in ac-
cordance with results of Hamilton et al. (2008), who 
found no relationship between balance and triple-

hop distance in dominant leg and vertical jump in 
football players. 

During a match sprinting, tackling, kicking, 
jumping, acceleration and deceleration demand 
muscle strength and explosive power in football 
(Reilly et al., 2000). Jumping and sprinting perform-
ance of athletes may infer muscle strength of the 
lower limbs (Wisloff et al., 2004). Contrary to our re-
sults, Pant et al. (2006) studied the correlation be-
tween muscles strength in relation to dorsiflextion, 
plantarflextion, eversion and inversion strength with 
body balance in students (19-21 years). They found 
correlations between body balance and muscles 
strength on ankle joint, and declared that the person, 
who had good muscles strength, had better balance 
performance (Pant et al., 2006). Soyuer and Mirza 
(2006) investigated the correlation between lower 
muscle strength and balance in people with multiple 
sclerosis and healthy subjects. Findings of them 
showed that there were relationships between lower 
extremity muscle strength and balance performance 
in healthy individuals (Soyuer and Mirza, 2006). It 
could be thought that the result of the present study 
is in contrast with results of Pant et al. (2006) and 
Soyuer and Mirza (2006). In parallel with the finding 
of this study, Lee et al. (2009), the isokinetic muscle 
strengths of the quadriceps and hamstring muscles 
were not found to correlate with single-limb dy-
namic standing balance. Wiksten et al. (1996) noted 
no significant relationship differences between bal-

Table 4
Correlations analysis between balance parameters and tests of sport performance 

Variables 
Triple-Hop 

in dominant 
leg 

Triple-Hop in 
non-dominant 

leg 

Standing 
Broad 
Jump 

Vertical 
jump 

Four-
Line 

Sprint 

Three-
Corner 

Run 
Firm Surface       
Correlation Coefficient † ,341 ,601 ,489 -0.009 0.425 -0.150 
p value ,370 ,087 ,182 0.977 0.193 0.553 
Foam Surface       
Pearson Correlation ,513 ,548 ,603 -0.233 0.310 0.099 
p value ,158 ,127 ,086 0.444 0.353 0.695 
Single Leg       
Pearson Correlation ,435 ,583 ,607 -0.596* 0.371 -0.091 
p value ,242 ,100 ,083 0.031 0.261 0.718 
Tandem Leg       
Pearson Correlation ,520 ,594 ,583 0.073 0.468 0.089 
p value ,152 ,092 ,100 0.812 0.146 0.725 
Total BESS       
Pearson Correlation ,520 ,636 ,641 -0.315 0.572 0.010 
p value ,151 ,066 ,063 0.295 0.066 0.968 

* p < 0.05, † Non-parametric Spearman correlation analysis. 
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ance performance and the strength of muscle groups 
in non-disabled women (18-30 years). 

The Ability of Sprinting-Acceleration 
and Balance 

During a football match, movements performed 
in high speed can be characterized into movements 
demanding accelerate, maximal speed or agility. The 
chance rate in speed to reach the highest velocity 
within the shortest possible time was defined as ac-
celeration (Little and Williams, 2005). In the present 
study, it was found that the ability of sprinting and 
acceleration was not associated with balance per-
formance. This result suggests that sprinting and ac-
celerating performance of football players during 
game is not a valid indicator of postural control. To 
our knowledge, no present authors have examined 
the correlation between the ability of sprinting-accel-
eration and balance performance in literature. 

During the BESS, football players did not wear 
shoes and socks, and closed their eyes throughout 
the test stances in a stable position. Balance exacts 
inputs of derived information from mechanorecep-
tors (Hamilton et al., 2008). On the other hand, this 
study used the four-line sprint test to determine the 
ability of sprint and acceleration in football players. 
The test requires the chance of direction as fast as 
possible, as well as high intensity muscular contrac-
tions. Therefore, this result may be explained by the 
different requirements of the BESS and four-line 
sprint tests.  

Speed-Anaerobic Endurance and Balance 

Football demands a high level condition of play-
ers to achieve the physical requirements during a 
match (Bangsbo, 2003). During the match, main-
taining of power output is essential for activities 
with repetition (Gacesa et al., 2009). Three-corner run 
test used in this study assesses the speed endurance 
and anaerobic endurance in football players (Rösch 
et al., 2000, Taskin, 2009). The time of completion of 
this test by football players was 31.29 s. Some au-
thors used Wingate anaerobic power test to measure 
the anaerobic performance in football (Gacesa et al., 
2009; Magal et al., 2009; Meckel et al., 2009). The 
Wingate test consists of pedaling for 30 seconds at a 
maximum effort. Times of completion in either test 
are nearly similar. Therefore, it is thought that three-
corner test reflects the anaerobic performance of 
football players. 

To our knowledge, this is the first study to evalu-
ate the relationship speed-anaerobic endurance and 
balance performance in football player. Hence, this 
study evaluated the relation between anaerobic en-
durance and BESS score. No correlations were found 
between three-corner run test and BESS performance 
in football players. Anaerobic force was depicted as 
the highest possible impulse generated by the neu-
romuscular system within a time limit (Cometti et 
al., 2001). Whereas, balance performance refers to the 
ability of postural control system operated as a feed-
back control circuit between the brain and the mus-
culoskeletal system (Guskiewics, 2004). Therefore, it 
may be thought that postural control system doesn’t 
have a feature affecting the anaerobic performance in 
football players. 

In conclusion, the findings of this research point 
out no correlation between BESS performance and 
jumping performance. Single leg balance perform-
ance merely related with vertical jump in football 
players. No relation was found between the ability of 
keeping anaerobic power and the ability of main-
taining the balance. The activities requiring explosive 
power like vertical jumping may reflect the ability of 
managing a balanced posture but horizontal jumping 
and the activities in which time period (four-line 
sprint and three-corner run)  is longer may not. 

The proprioceptive skills of football players may 
be more developed to maintain a suitable posture 
(Paillard and Noe, 2006). Providing a disrupted bal-
ance again is performed through instant corrections 
and reflexive reactions. Therefore, the anaerobic ac-
tivities lasting longer may not reflect the character of 
balance skill. On the other hand, while BESS in-
cludes static postures, functional performance has 
been determined through the methods requiring dy-
namic activities. So, using computerized posturo-
graphy devices, difficulty level of which can be ad-
justed instead of BESS in determining balance per-
formance may help to get more objective results in 
future researches. We suggest that relationships 
between balance performance and field performance 
tests should be researched by using others balance 
test. Coaches and trainers should realize that balance 
performance in football players might not be improved 
by movements which include activities such as 
jumping, sprinting, anaerobic endurance in their train. 
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