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The present study aimed to investigate the relationships between sprint, flexibility, upper extremity

Eighteen junior soccer players (mean age, 9.78 + 1.6 years; height, 139.5 + 11.0 cm; weight, 34.3 + 9.9
kg; BMI, 17.3+£2.9; leg length; 63.7+5.9 cm) participated in this study voluntarily. They were training 2 or
3 times a week with the addition of one match per month and none of them had reported injuries or
diseases related to sports. After measuring the anthropometrics of the subjects, they were familiarized
with the test procedures. Measurements included handgrip strength (HD), 30 sc. sit-ups (SU), standing
long jump (SLJ), Countermovement jump (CMJ) and 20m-Sprint tests as independent variables, and Star
Excursion Balance Test (SEBT) as dependent variables. Then, statistical analysis was applied to the data

The inconsistent correlations between variables of SEBT and selected parameters were found. The
strongest significant relationships of the variables of SEBT with selected variables were observed
between anterolateral (AL) and SU (r=646, p<0.05), and between posteromedial (PM) and Sprint (r=-650).
No significant correlations were observed between variables of dynamic balance and CMJ, SLJ, Relative

As aresult, strength and power performances may not necessarily be related to impaired balance directly
in young soccer men. Moreover, low back flexibility may have negative or positive influences on dynamic
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Introduction

It has been well documented that physical fitness
components that may affect overall athletic performance
have relationships with each other. Particularly, muscular
strength as a major fitness component is related to other
components such as speed, power, endurance and balance.
Previous studies on this topic have revealed that the more
an athlete can increase their strength or power, the greater
their endurance performance, balance and sprint ability
will occur. Likewise, dynamic balance ability, which is
an important component for overall athletic performance
for many sports, may be affected by several performances
such as strength and flexibility [2]. On the other hand, the
effect size of these relationships varies according to such
as age, gender, sports, specific training and performances
[3, 4].

It is clear that relationships between physical fitness
components can be critical for athletes and coaches in terms
of strength/conditioning and sports medicine. With respect
to sports medicine, Caspersen, Powell, & Christenson,
which is one of the first studies investigating the
relationship between balance and muscle strength/power,
revealed that skill-related components of physical fitness
are not independent with each other [5]. Furthermore,
this association is important for the identification of at-
risk individuals because deficits in these neuromuscular
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components are associated with an increased risk of
sustaining injuries and falls [6]. When considered the fact
that dynamic balance is also linked to cognitive functions
[7] as muscular strength may [8], the studies investigating
the relationship between strength and balance should be
interpreted comprehensively. Muehlbauer et al. have also
deduced that “these relationships are important from two
perspectives: (a) testing and identifying at-risk individuals,
and (b) developing and implementing individually tailored
injury and fall-prevention programs” [9]. Although the
importance of this issue is clear in terms of medicine
(general health and sports) and athletic performance, there
are limited studies that have been reported until today.
Moreover, it is hard to compare the findings of previous
studies due to they have methodological differences in
terms of testing models and populations. With respect to
measurements, while some studies have used isokinetic
tests for strength measurements, some with performing
functional strength tests. Furthermore, their dynamic
balance testing models were different. For instance, Star
Excursion Balance Test (SEBT) which is most commonly
utilized as a postural control testing is a dynamic test that
requires strength, flexibility, and proprioception [6]. On
the contrary flexibility and strength are not necessary for
other balance tests (static balance tests, postural sway or
other reactive balance tests). In addition to measurement
differences, population differences have an impact on the
interrelationships between athletic performances. It is
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previously reported that the factors of age and maturation
affect athletic performances and injuries [10].

In addition, sports have different physical and
physiological demands, so players’ athletic performances
(strength, endurance, power, speed, agility, balance,
etc.) vary by sports type. Since several team sports like
soccer demands both aerobic and anaerobic conditioning
variables such as pace, agility, balance, muscular strength
and endurance [6] and interpreting the relationships
between fitness components in those sports should also
be elaborated. Previous studies have shown that small-to-
medium correlations (r <.40) between strength, flexibility
and balance [6, 9]. A recently conducted systematic
review on the relationship between dynamic balance,
strength and power detected that there are small-sized
correlation coefficients between these parameters in
children, adolescents, and young, middle-aged, and old
adults across the lifespan but age/maturation may have an
impact [9]. Hammami, Chaouachi, Makhlouf, Granacher,
& Behm have also stated that knowledge about the
relationship between balance and strength, power might
provide greater insight into the way maturity modifies
the effectiveness of different training regimes (e.g.,
balance and strength training). Considering the literature,
the present study aimed to investigate the relationships
between sprint, flexibility, upper extremity strength and
Star Excursion Balance Test performances in soccer
players aged 12—14 years.

Materials and Methods

Participants

Eighteen junior soccer players who had been playing
for a farm team of a first division team in Turkey (mean
age, 9.78 £ 1.6 years; height, 139.5 + 11.0 cm; weight,
34.3 £ 9.9 kg; BMI, 17.3+2.9; leg length; 63.7+5.9 cm)
participated in this study voluntarily. They were training
2 or 3 times a week with the addition of one match per
month (there were no official tournaments for adolescent
players) and none of them had reported injuries or
diseases related to sports. The inclusion criteria were (1)
have more than a 6-month detraining period (2) at least
1 year of systematic soccer training with a minimum of
three training sessions per week (i.e.,90 min per session).
(3) have suffered any musculoskeletal, neurological and
orthopedic disorder that might have affected their ability
to perform strength, power and balance tests.

After measuring the anthropometrics of the subjects,
they were familiarized with the test procedures.

Research Design.

Measurements included handgrip strength (HD),
30 sc. sit-ups (SU), standing long jump (SLJ),
Countermovement jump (CMJ) and 20m-Sprint tests
as independent variables, and Star Excursion Balance
Test (SEBT) as dependent variables. As body weight is
a determinant factor in strength parameters [12] relative
values were computed separately for handgrip strength
but not for sit-up test (BW has no or even negative impact
on Sit-up performance).

Dynamic Balance.
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SEBT was to evaluate the dynamic balance abilities
of the subject. The subject performed to reach 8§
different directions; anterolateral (AL), anterior (ANT),
anteromedial (AM), medial (MD), posteromedial (PM),
posterior (PO), posterolateral (PL), and lateral (LAT). It
is previously demonstrated that reach distances of SEBT
test should be normalized to leg length to obtain more
accurate dynamic postural control scores [13]; therefore,
normalized values for each subject were computed. All
subjects wore athletic shoes during the performance of the
test.

Jump

Jump performances were tested using by the Optojump
(Optojump, Microgate, Bolzano, Italy) and assessed by
vertical countermovement jump (CMJ) with arm swing
during the execution of the jump (i.e., hands were free to
move) distances. The subject had performed three times,
with 45 seconds of passive recovery and the highest
scores (in centimetres) were recorded [14]. Standing long
jump (SLJ) is an effective and practical test for predictive
muscular strength and power [11] and so this test was also
measured.

Sprint

This distance was chosen because it is valid and highly
reliable in physically active individuals (correlation
coefficient 0of 0.91 between test and retest) [15]. Tests were
conducted using photoelectric cells (Witty, Microgate,
Bolzano, Italy) and performed on a synthetic grass pitch.
Participants were permitted three trials, and the best
performance was recorded.

Strength

The muscular strength of the upper extremity was
determined by using a handgrip dynamometer (Takei,
Tokyo) and applying a 30-sec sit-up test (SU). To obtain
SU values, the participants performed as many repetitions
as possible within 30 seconds, as previously described
[16].

Flexibility

The sit-and-reach test (SAR), which is a common form
of low back and hamstring flexibility with an accuracy of
0.5 cm [17], was employed.

Statistical Analysis.

SPSS Version 24.0 was used for statistical analysis.
After checking the assumptions (absence of outliers and
normality), Pearson analysis was performed to obtain
correlation coefficients and the relationships were
interpreted by Cohen’s standards.

Results

Means and SDs are presented for all the variables in
Table 1 and Table 2 respectively.

The highest mean reach distances were obtained in
MD, and the lowest mean reach distances were in LAT
direction for both raw and normalized values.

The inconsistent correlations between variables of
SEBT and selected parameters were found. There were
medium positive or negative correlations between SAR
and the SEBT variables of ANT, AL, PO and PM, and
positive medium correlation dependences with HS and AL
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Table 1. Descriptive statistics for dependent variables

Reaching Directions

Normalized

Raw Scores (cm)

(% of leg length)

AM 57.3+6.4
ANT 57.819.6
AL 54.2+8.1
LAT 53.74#9.3
PL 57.4+10.8
PO 60.2+11.4
PM 61.1+10.2
MD 63.7+9.8

90.0+6.1

90.5+11.2
84.9+8.1

84.3+12.0
90.3+15.8
94.1+14.2
95.4+10.1
99.7+10.9

NOTE: AL= anterolateral, ANT= anterior, AM= anteromedial, MD= medial, PM=posteromedial, PO= posterior,

PL=posterolateral and LAT= lateral

Table 2. Descriptive statistics for independent variables

Sprint Flexibility Jumps Strength
(20m) SAR (cm) CMJ (cm)  SLJ (cm) HS (kg) RHS(BW/kg) SuU
41.2+3.6 20.2+3.4 23.4+4.7 141.2+22.3 18.14+3.8 0.55+0.10 20.9+3.6

NOTE: SAR=Sit and reach, CMJ= Countermovement jump, SLJ= Standing Long Jump, HS= Handgrip Strength, RHS=

Relative Handgrip Strength, SU= Sit-ups

Table 3. The correlations between dynamic balance and selected athletic performances

SEB.T SAR(cm) CMJ(cm) SLJ (cm) HS (kg) RHS(BW/kg)  SU (30sc) Sprint(20m)
Variables

AM -168 296 080 025 -371 129 245

ANT 477%* 436 372 093 -379 237 -409

AL 482%* 373 373 508* 045 646* -313

LAT -187 210 019 251 117 290 -266

PL -181 099 035 132 006 235 -155

PO -445%* 209 102 354 067 334 -254

PM -539* 252 318 552* 082 368 -650*

MD 319 290 204 438 125 265 318

NOTE: * P<0.05 AL= anterolateral, ANT= anterior, AM= anteromedial, MD= medial, PM=posteromedial, PO= posterior,
PL=posterolateral and LAT= lateral, SAR=Sit and reach, CMJ= Countermovement jump, SLJ= Standing Long Jump, HS=
Handgrip Strength, RHS= Relative Handgrip Strength, SU= Sit-ups

and PM(P<0.05). The strongest significant relationships
of the variables of SEBT with selected variables were
observed between AL and SU (=646, p<0.05), and
between PM and Sprint (r=-650). However, no other
SEBT variables were correlated with SU or Sprint. No
significant correlations were observed between variables
of dynamic balance and CMJ, SLJ, RHS.

Discussion

The primary finding of this study is that inconsistent
correlations between variables of SEBT and other selected
athletic performance variables. The most surprising
results were that while some relationships between SEBT
variables and SAR were found positively significant,
others were found negatively significant. It is difficult to

explain these inverse relationships; however, it is likely
that while forward reaching skills may have positive, and
backward have negative associations with lower extremity
flexibility. Athletes with optimum flexibility can be more
capable of performing dynamic balance ability, but
those with high or low flexibility may be susceptible to
perform postural control ability. Since the SEBT requires
strength, flexibility, neuromuscular control, core stability,
ROM, balance, and proprioception [18], 1 component
can cause any disruption in this test. Overmoyer GV and
Reiser RF suggested in their study that when used with
recreationally active adults, the Y Balance Test may be
helpful to establish lower-extremity flexibility deficits
and flexibility asymmetries in the ankle and hip regions
but may need to be used in conjunction with additional
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tests to understand a broader picture [2]. Another possible
reason for these inverse relationships may be attributed
to factors related to soccer-specific. Soccer players are
required to perform repetitive and explosive unilateral
movements such as sudden acceleration and deceleration
tasks, rapid changes of direction, kicking, jumping and
landing [19] and these performances may bring about
enhancement of anterior reach performances of postural
stability, and flexibility.

The present study also reported significant
relationships between some variables of strength and
dynamic balance. There were positive and medium-sized
correlations of AL with SU and HS, and of PM with HS.
These findings were consistent with previous studies that
found associations between strength and dynamic balance
performances; however, is that correlation coefficients
were different, with some studies reporting small-sized,
some with medium-sized and some with strongly positive
correlations [9]. Still, it should also be considered that
much of these studies have used lower extremity strength
measurements, unlike the current study. Another critical
point is that those correlation coefficients are different in
previous studies.

Jumping and sprinting are high-intensity performances,
and also known as power performances, so it was expected
that these variables would show similar correlations with
dynamic balance variables. Apart from a significant
relationship between 20m sprint and PM, there were no
significant relationships between these parameters and any
SEBT variables. Izquierdo, Aguado, Gonzalez, Lopez, &
Hikkinenstated that dynamic balance is not affected by
power or strength components [20]. In that study, similar
jump tests (SLJ and CMJ) and different dynamic balance
tests were carried out. Our findings indicate that dynamic
balance and jump performances are independent of each.

Conclusions

In conclusion, strength and power performances may
not necessarily be related to impaired balance directly in
young soccer men. And, low back flexibility may have
negative or positive influences on dynamic balance.
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