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Abstract

The present study aimed to compare flexibility, balance, standing long jump, handgrip and back strength
values in football players and wrestlers aged 11-17 years. A total of 236 participants, 139 male football
players and 97 male wrestlers, were included in the study. T-test, one-way analysis of variance and LSD
tests were used for statistical analysis. No statistically significant difference was found between
anthropometric measurements and fat percentages of football players and wrestlers (p>0.05). While
there was no significant difference in the balance values of football players and wrestlers (p>0.05),
statistically significant differences were found between flexibility, standing long jump, hand grip and
back strength values (p<0.05 and p<0.001). While no significant difference was found in balance values
in terms of age (p>0.05), statistically significant differences were found between flexibility, standing
long jump, hand grip and back strength values (p<0.001). Long jump and strength values increased with
increasing age in general. Flexibility value was positively correlated with hand grip strength, back
strength and standing long jump (p<0.001). Balance value was only positively correlated with fat
percentage (p<0.001). Hand grip strength was positively correlated with standing long jump and back
strength (p<0.001). It was concluded that standing long jump values of football players were better than
those of wrestlers, while flexibility, hand grip and back strength values of wrestlers were better than
those of football players. Balance values were found to be similar. Standing long jump, flexibility, hand
grip and back strength were found to increase with increasing age. Coaches and trainers should take

these differences into consideration in football players and wrestlers aged between 11 and 17 years.
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INTRODUCTION

Flexibility, balance and strength values as biomotor characteristics are important
parameters in the performance of athletes (Aslan et al., 2013). Athletes have complex
physiological demands and these demands require athletes to have highly developed
capacities in terms of maximal strength, power, muscular endurance, maximal aerobic
power and anaerobic abilities (Chaabene et al., 2017). Improving strength and balance
performance components is important to reduce the risk of injury and improve sports
performance (Lokliioglu et al.,2024). A relationship has been reported between trunk,
upper and lower limb function and sports performance. High trunk muscle strength
improves trunk stability, reduces the risk of back injury and improves athletic
performance. Increased trunk muscular endurance is associated with improved shoulder
mobility and stability, which in turn is associated with improved performance (Nakai et
al., 2024). Standing long jump is complicated by the difficulty of motor coordination in
both upper and lower segments. This movement is also considered a basic skill in
various sports. In particular, it is an important test index for assessing the physical fitness
levels of secondary school students (Zhou et al., 2020). Hand grip strength is often used
to predict a strong hand grip. It is considered a general indicator of muscle strength and
power and is useful in assessing general health status when combined with other
biological parameters (Quattrocchi et al.,2024).

In football, lower and upper extremities play an important role in all the dynamics that
make up a competition such as sprinting, throwing, tackling, and sudden turns (Cakir-
Atabek, 2014). Research on flexibility in football has primarily focused on examining
its effect on susceptibility to injury and the acute effects of flexibility on performance
(Bogalho et al.,2022). Some researchers suggest that high levels of strength and power
should go hand in hand with high levels of flexibility. Flexibility, as an important
element of conditioning, supports technical preparation and also prevents injuries
(Hrysomallis, 2011; Mirzaei et al., 2011; Chaliburda & Cieslinski, 2022).

Wrestling, which is among the Olympic branches, is a branch in which motoric
characteristics such as strength, power, flexibility and balance come to the fore in terms

of its characteristics (Ozbar et al., 2002). Wrestling is a sport that requires very quick



movements in short periods of time and it is largely dependent on body strength (Cicoglu
et al., 2007). Flexibility is also an important factor for success in wrestling where
complex skills are dominant. Flexibility creates a positive effect on the application of
techniques by providing wrestlers with the ability to move extensively (Aslan et al.,
2013). Especially in wrestling, where the balance feature comes to the fore in the correct
and fast application of techniques, balance performance of athletes should be at an
excellent level (Ozbar et al., 2002). In wrestling, balance is very necessary for the
positioning of athletes so that they cannot be easily knocked down by the opponent
(Dafer, 2020). Wrestling styles require a unique physical profile, including strength,
power, agility and flexibility (Chaliburda & Cieslinski, 2022).

Information about the timing and magnitude of changes in athletes’ physical
performance will also be of great value to coaches/fitness coaches in terms of knowing
when to expect improvements in certain physical characteristics or physical
performance and when not to expect them (Smpokos et al., 2022). For this purpose,
changes in flexibility, balance, standing long jump, hand grip strength, and back strength
were examined based on sport type and age group. The present study aimed to determine
flexibility, balance, standing long jump, hand grip strength, and back strength values in

football players and wrestlers and to compare these values between the two sports.

Method
Participants: A total of 236 athletes between the ages of 11 and 17, including 139 male
amateur football players and 97 male wrestlers in Samsun province participated in this

study voluntarily.

Measurement parameters:

Body weight (kg): Body weight was measured without shoes and in sportswear. After
stepping on the measuring device, the student stood still and the value was recorded.
Height (cm): Height was measured without shoes and in sportswear. During
measurement, the heel, hip, back and head (back section) were aligned vertically. The

head was positioned so that the eyes were looking straight ahead. After assuming this



position, the student was asked to take a deep breath and hold it, and the measurement
was taken at that moment.

Sit-and-Reach (Flexibility) Test. Sit-and-reach test was used to measure flexibility.
Participants sat on the floor with their bare feet flat on the test bench, leaned forward,
kept their knees straight, and reached forward as far as possible with their hands in front
of their bodies, and tried to slowly push the ruler forward. The test administrator stood
next to the participant and prevented them from bending their knees. The participant
waited for 1-2 seconds without stretching forward or backward at the furthest point. The
test was repeated twice and the highest value was recorded (Canli, 2020).

Standing Long Jump Test: For standing long jump test, participants were instructed
to jump as far as possible horizontally by pushing off with both legs simultaneously,
starting with a bilateral take-off and landing. The shortest distance from the landing heel
to the starting point was measured in centimetres, and the arms were used to increase
the jump distance. The furthest distance achieved was used for analysis. Participants
performed two trials, and the best result was used for data analysis (Reina et al., 2018).
Flamingo balance test: The athlete stepped onto the balance material with the selected
foot. In order to maintain balance and assume the correct position before the test, the
athlete received support from the test administrator and held onto the test administrator.
The athlete then bent the free leg behind the knee and held it with the hand on the same
side. When the athlete was ready, the assistant let go of his hand and started the
stopwatch at the same time. Every time the athlete lost his balance (contact with the
ground, letting go of his foot), the stopwatch was stopped and restarted when the athlete
was ready. The total number of times the athlete lost his balance within 60 seconds was
recorded (Tsigilis et al., 2002).

Strength Tests:

Back strength measurement: After placing their feet on the dynamometer stand, the
athletes performed the measurement by pulling the dynamometer bar vertically upwards
as much as possible, with their knees and arms tense, their backs straight, and their
bodies slightly bent forward. The measurements were repeated twice, and the best results

were recorded in kilograms (Ar1 et al.,2024).



Hand Grip Strength Test: TK 5401 Takei Digital Hand Dynamometer was used in this
test, which aimed to determine hand grip strength. Participants stood in a resting position
without support and squeezed the dynamometer twice with their hands. The average of
the two values read on the dynamometer was recorded as the participants’ hand
dynamometer value (Canli, 2020).

Skin Fold Thickness Measurements:

Skin fold thickness measurements of children were taken from the triceps, subscapular,
and suprailiac regions by using a skinfold caliper (Holtain LTD, England).
Measurements were taken twice from the right side of the athletes, and the average of
the two measurements was recorded as the result. For the measurement of skinfold
thickness, the thickness of the subcutaneous fat layer between the thumb and index
finger was pulled up slightly enough to separate it from the muscle tissue. The caliper
was placed approximately 1 cm away from the fingers and the thickness of the
subcutaneous fat layer was read from the indicator on the caliper within 2-3 sec and
recorded in mm (Harrison et al., 1988).

Triceps Skinfold Thickness: The right elbow was placed at a 90° angle and the distance
between the acromion process and the olecranon process on the posterior aspect of the
arm was measured with a tape measure and the midpoint was marked. The measurement
from this midpoint was then made parallel to the axis of the arm as recommended by
Harrison et al (1988) (Saragoglu, 2019).

Subscapularis: Skinfold thickness was measured by lifting the skin and subcutaneous
fat layer just below the scapula with the thumb, index and middle fingers of the left
hand, following the natural orientation of the skinfold (the natural orientation of the
skinfold extends at an angle of approximately 45° to the vertical axis of the body), as
recommended by Harrison et al (1988).

Suprailiac Skinfold Thickness: With the athlete in an upright posture with feet together
and arms hanging freely at the sides, the measurement was made from the top of the
iliac crest diagonally over the axilla line as recommended by Harrison et al (1988)

(Saracoglu,2019).

Calculation of Body Density and Body Fat Percentage:



Using the skinfold thicknesses, the body densities (BM) of the participants were
determined individually by using the J-P (Jackson-Pollock) formula (1985). Body fat
percentages (BMI) were then calculated using the Siri formula (Siri, 1961). The Jackson-

Pollock and Siri formulas used for the research group are given below.

J-P equation = VY = chest + abdomen + thighs = sum of skinfolds (ST) Body Density =
1.10938 - (0.0008267 x ST) + (0.0000016 x ST2 ) - ( 0.0002574 x age)
Siri equation = BFP% = (495/BFP) - 450

Statistical procedure:

Statistical calculations were made with SPSS 25.00 program. Normality assumption of
the data obtained in the study was evaluated with the Kolmogorov-Smirnov test
(p>0.05). The data were found to be normally distributed. Student t-test was used for
pairwise comparisons, one-way analysis of variance was used for multiple comparisons

and LSD tests were used to determine the differences.

RESULTS
Table 1. Anthropometric measurements and fat percentages of football players and wrestlers
Parameters Sport n Mean St.deviation | t p
Age (Years) Football 139 13.80 1.59 -0.75 0.468
Wrestling 97 13.95 2.06
Wrestling 97 159.40 12.92
Body weight | Football 139 49.90 10.29 -0.018 0.943
(kg) Wrestling 97 49 88 12.12
Fat percentage | Football 139 15.42 3.02 1.77 0.088
0 .
(%) Wrestling 97 14.49 466
Sport Football 139 6.50 1.62 -0.41 0.675
experience Wrestling 97 6.60 202
(Years)

No statistically significant difference was found between anthropometric measurements

and fat percentages of football players and wrestlers (p>0.05).



Table 2. Flexibility, balance, standing long jump, hand grip and back strength values of

football players and wrestlers

Sport N Mean St.deviation |t p
Flexibility (cm) Football 139 | 22.07 6.47 -4.62 0.000%*
Wrestling | 97 26.09 6.10
Balance (number) | Football 139 | 6.10 4.17 -0.48 0.630
Wrestling | 97 5.85 3.21
Right hand grip Football 139 | 27.76 7.33 -2.11 0.036%*
strength (kg) Wrestling | 97 30.25 10.08
Left hand grip Football 139 | 27.12 7.33 -2.30 0.23*
strength (kg) Wrestling | 97 29.71 9.40
Standing long Football 139 | 202.86 31.00 2.40 0.017*
jump (cm) Wrestling | 97 193.34 25.27
Back strength Football 139 | 86.80 28.96 -2.98 0.003*
(kg) Wrestling | 97 101.32 43.26

*p<0.05 and **p<0.001

While no significant difference was found in the balance values of football players and

wrestlers (p>0.05), statistically significant differences were found between flexibility,

standing long jump, hand grip and back strength values (p<0.05 and p<0.001).

Table 3. Comparison of flexibility, balance, standing long jump, hand grip and back strength

values by age

Parameters Age n Mean St. deviation | F/LSD p
Flexibility (cm) 11(1) 24 23.48 4.20 431 <0.001**
12 (2) 40 20.66 6.10 1<7
13(3) 50 23.36 7.39 2<3.5.7
14 (4) 40 22.90 6.76 3.4<7
15 (5) 30 2591 6.28
16 (6) 25 23.07 5.03
17 (7) 27 28.22 6.07
Balance (number) | 11 (1) 24 5.55 3.25 0.66 0.681
12 (2) 40 6.24 3.32
13(3) 50 6.32 3.99
14 (4) 40 5.37 3.65
15 (5) 30 6.36 431
16 (6) 25 6.52 5.05
17 (7) 27 5.04 3.13
Right hand grip 11(1) 24 18.70 1.85 46.29 <0.001%**
strength (kg) 12 (2) 40 22.36 3.04 1<2.3.4.5.6
13(3) 50 25.89 5.81 7
14 (4) 40 29.29 7.35 2<3.4.5.6.7
15 (5) 30 33.36 5.95 3<4.5.6.7
16 (6) 25 35.12 7.26 4<5.6.7
17 (7) 27 40.96 6.32 5.6<7




Left hand grip 11 (1) 24 17.94 1.78 35.89 <0.001%*
strength (kg) 12 (2) 40 21.93 3.34 1<2.3.4.5.6
13 (3) 50 26.34 6.22 7
14 (4) 40 28.75 7.90 2<3.4.5.6.7
15 (5) 30 32.70 6.52 3<4.5.6.7
16 (6) 25 34.24 6.20 4<5.6.7
17 (7) 27 37.90 6.13 5.6<7
Standing long 11 (1) 24 169.30 19.29 14.43 <0.001%*
jump (cm) 12 (2) 40 181.66 20.39 1.2<3.4.5.6
13 (3) 50 195.24 27.27 7
14 (4) 40 203.82 27.45 4.5<6
15 (5) 30 209.03 19.58
16 (6) 25 223.10 25.10
17 (7) 27 216.20 30.73
Back strength 11 (1) 24 60.75 11.48 37.33 <0.001%**
(kg) 12 (2) 40 67.05 11.52 1.2<3.4.5.6
13 (3) 50 78.29 21.73 7
14 (4 40 94.74 33.12 3<4.5.6.7
15 (5) 30 103.40 31.54 4<6.7
16 (6) 25 117.25 21.92 5.6<7
17 (7) 27 145.68 35.79
#%p<(.001

While no significant difference was found in balance values with respect to age

(p>0.05), a statistically significant difference was found between flexibility, standing

long jump, hand grip and back strength values (p<0.001). Long jump and strength values

were found to increase with age.

Table 4. Correlations of flexibility, balance, standing long jump, hand grip, back strength and

fat percentage

Balance | Right hand | Left hand Standing | Back Fat
grip grip long jump | strength percentage

Flexibility ,014 ,384™ 3657 ,190™ ,359™ -,016
Balance -,033 -,049 -,173" ,000 338"
Right hand ,8927 ,5607 ,818™ ,049
grip
Left hand grip 5577 8117 ,004
Standing long AT9” -,122
Jump
Back strength 121

Flexibility value was positively correlated with hand grip strength, back strength and

standing long jump (p<0.001). Balance value was only positively correlated with fat




percentage (p<0.001). Hand grip strength was positively correlated with standing long
jump and back strength (p<0.001).

DiSCUSSION AND CONCLUSION

The present study aimed to determine flexibility, balance, standing long jump, hand grip
strength, and back strength values in football players and wrestlers and to compare these
values between the two sports. The results found were discussed in line with similar
studies conducted in the literature. In terms of sociodemographic characteristics of the
participants, mean age was found to be 13.80 years for football players and 13.95 years
for wrestlers, while sports experience was found to be 6.50 years for football players
and 6.60 years for wrestlers in the present study. There are different results in terms of
fat percentages at these ages in the literature. For example, Canli (2020) found an
average body fat percentage of 12.50 in children with an average age of 11 years in his
study. Ar1 et al. (2024) found mean body fat percentage as 12.74 in football players
around the age of 14. Imamoglu et al. (2018) found mean fat percentage as 10.88 in U15
football players. In the present study, mean fat percentage was found to be 15.42% in
football players and 14.49% in wrestlers. The fat percentages in the study can be
considered to be consistent with the literature for these ages.

Hepsert et al. (2023) found the value of standing long jump in 10-year-old football
players to be 178.46 cm in the pre-test and 151.77 cm in the post-test after 8 weeks of
training. Hepsert et al. (2023) found that the value of standing long jump in 11-year-old
football players was 216.03 cm in the pre-test and 217.63 cm in the post-test after 8
weeks of training. Chaliburda and Cieslinski (2022) found the value of standing long
jump in junior wrestlers as 255 cm in medal winners and 246 cm in non-medal winners.
While the standing long jump score of children in the 12 and 14 age group was 161.91
cm in the study of Giinay et al. (2011), Arabaci et al. (2008) found 203.95 cm for the
group with an average age of 14.65 years. According to the study of Simsek et al. (2014),
the 9 years age group had the lowest standing long jump score, and while it was not
different from the age groups of 10, 11 and 12 age groups, there were some differences
from the age groups of 13, 14 and 15. Imamoglu et al. (2018) found mean standing long
jump value in U15 football players as 196.2 cm. In the present study, standing long jump



value was found to be 202.86 cm in football players and 193.34 cm in wrestlers. In the
present study, standing long jump was found to be 169.30 cm in 11-year-old athletes and
223.10 cm in l6-year-old athletes. A statistically significant difference was found
between the values of standing long jump in football players and wrestlers in the present
study (p<0.05). Statistically significant difference was found between standing long
jump values in terms of age (p<0.001). An increase in the value of standing long jump
was observed with increasing age. The increase in maturation and sports experience with
increasing age is effective in this increase. Long jump values increase with increasing
age. The fact that the long jump values of football players are higher than wrestlers may
be due to some anthropometric and physiological differences. For example, it is a known
fact that football is a running-based sport and that football players use their legs more
than wrestlers in competitions and training. Hepsert et al. (2023) and Aktug and Iri
(2018) attributed the long jump values of children playing football being better than
other branches to the fact that the quedriceps muscle is the main reason determining the
performance during shooting and long jump in football. Yildiz et al. (2018) found a
significant relationship between standing long jump and short distance running
performances in 10-11 age group male tennis athletes when they examined the standing

long jump and sprint performance in child tennis players.

In their 2020 study, Canli found that the mean flexibility value in children with a mean
age of 11 years was 19.50 cm. Ozdemir and Civan (2018) found that the flexibility value
in 17-year-old football players was 23.06 cm in the pre-test and 27.26 cm in the post-
test in the experimental group. Demirkan (2015) determined the flexibility value in
adolescent wrestlers to be between 30.6 and 33.6 cm. Demirkan et al. (2015) reported
flexibility values between 32 and 36 cm for wrestlers in another study. According to the
study by Simsek et al. (2014), the 15-year-old athlete group achieved the highest score
in flexibility and was similar to the 9, 10, 13, and 14-year-old athlete groups, while the
11-year-old athlete group achieved the lowest score and was similar to the 10 and 12-
year-old groups. In the present study, flexibility value was found to be 22.07 cm in
football players and 26.09 cm in wrestlers. A statistically significant difference was

found between the flexibility values of football players and wrestlers (p<0.001). Again,



a statistically significant difference was found between flexibility values in terms of age
(p<0.001). The present study showed differences in flexibility values in terms of age.
The lowest flexibility value was 20.66 cm in 12-year-old athletes, while the highest
flexibility value was 28.22 cm in 17-year-old athletes. The inconsistent results in
flexibility in terms of age may also be due to the different numbers of wrestlers and

football players in each age category.

Berisha and Cilli (2018) reported the mean values of the flamingo balance test in 11-
year-old students in Kosovo as 11.8 for boys. In the present study, the mean balance test
scores were found to be 6.10 for football players and 5.85 for wrestlers. Balance test
results did not vary in terms of sport type or age (p>0.05). Although wrestling requires
more balance than football, the lack of difference can be interpreted as indicating that

football players have better leg muscle strength and development than wrestlers.

Many studies in the literature have also reported an increase in hand grip strength in
children who participate in sports and exercise (Katie et al., 2003). In a study by Canli
(2020), the mean hand grip strength in children with an average age of 11 years was
found to be 20.20 kg. Karacabey et al. (2016) found that the mean right hand grip
strength of football players aged 10—12 was 15.27 kg and the mean left hand grip
strength was 15.29 kg. Ari et al. (2024) found the mean handgrip test values for 14-year-
old football players to be 46.30 kg for the right hand and 46.29 kg for the left hand.
According to the study by Simsek et al. (2014), left and right hand grip strength
gradually increased between the ages of 9 and 13, remained constant and showed no
further development between the ages of 13 and 15. In the present study, handgrip
strength was found to be 27.76 kg for the right hand and 27.12 kg for the left hand in
football players, and 30.25 kg for the right hand and 29.71 kg for the left hand in
wrestlers. Similarly, hand grip strength was found to be lowest in 11-year-old athletes
(18.70 kg for the right hand and 17.94 kg for the left hand) and highest in 17-year-old
athletes (40.96 kg for the right hand and 37.90 kg for the left hand). A statistically
significant difference was found between the hand grip strength values of football

players and wrestlers (p<0.05). Statistically significant differences were also found



between handgrip strength values in terms of age (p<0.001). Handgrip strength values
generally decrease with age. It is noteworthy that the difference in handgrip strength in
terms of sport type is small, while the difference in terms of age is greater. The fact that
wrestlers have better hand grip strength than football players may also be due to the
nature of the sport they practise. For example, while the use of hands is prohibited in
football (except for goalkeepers), the use of hands and gripping movements is a high
priority in wrestling. Again, the fact that the right hand grip strength is higher than the
left hand grip strength suggests that most of the subjects are right-handed and that this

1s related to handedness.

Dafer (2020) found that elite class wrestlers had back muscle strength ranging from
112.50 to 153.00 kg. Ar et al. (2024) found that football players around the age of 14
had a mean back strength of 64.31 kg. In Demirkan’s (2015) study, although there was
no significant difference in back strength values between age groups, the back strength
of 15-year-old wrestlers was relatively lower than that of 16- and 17-year-old wrestlers.
In the present study, back strength was found to be 86.80 kg in football players and
101.32 kg in wrestlers. Similarly, back strength increased with age, from 60.75 kg for
11-year-old athletes to 145.60 kg for 17-year-old athletes. Statistically significant
differences were found between the back strength values of football players and
wrestlers (p<0.05). Again, statistically significant differences were found between back
strength values in terms of age (p<<0.001). Back strength values generally increased with
age. Smpokos et al. (2022) suggested that U-19 players had higher levels of power,
strength, flexibility, and endurance than U-17, U-16, and U-15 players. This may be due
to differences in their sporting training history and individual levels of
strength/power/endurance ability. Increases in muscle strength in children depend on
age, gender, maturity level, previous level of physical activity, and body measurements
(Ozer & Ozer, 2020).

Sahin (2021) found no statistically significant relationship between body fat percentage
and right-left hand grip strength, back strength, and leg strength in elite-level freestyle
wrestlers. Ari et al. (2024) found no statistically significant relationship between body

fat percentage and right-left hand grip strength and back strength in their study. In



Demirkan’s study (2015), moderate to high correlations were found between lean body
mass and muscle strength and values obtained from hand grip and leg-back strength in
wrestlers. In the present study, flexibility was positively correlated with handgrip
strength, back strength, and standing long jump (p<0.001). Balance was positively
correlated only with body fat percentage (p<0.001). A positive correlation was found
between handgrip strength and standing long jump and back strength (p<<0.001). The
differences between these studies are thought to be due to differences in the participants’

sports disciplines, age, height, weight, and sports experience.

CONCLUSION AND RECOMMENDATiIONS

The value of standing long jump increases with age and is higher in football
players than in wrestlers. The reasons for this include the fact that football is a running-
based sport and that football players use their legs more than wrestlers. Flexibility
values, which vary by age, are better in wrestlers than in football players. This may be
due to the nature of wrestling and the flexibility exercises performed by wrestlers.
Balance test results are similar in terms of sport type or age. Hand grip strength values,
which vary by age, are higher in wrestlers than in football players. One of the reasons
for this is the nature of the sport. In football, the use of hands (except for goalkeepers)
is prohibited, while in wrestling, the use of hands and gripping movements is of primary
importance. Back strength increases with age and is higher in wrestlers than in football
players. In addition to physical movements or exercises, this may be due to the greater
use of back muscles in wrestling. Flexibility value has a positive correlation with
handgrip strength, back strength, and standing long jump. Balance value shows a
positive correlation only with fat percentage. Handgrip strength has a positive
correlation with standing long jump and back strength.

As a conclusion, it has been determined that footballers have better standing long
jump values than wrestlers, while wrestlers have better flexibility, hand grip and back
strength values than footballers. There are similarities in terms of balance. Standing long
jump, flexibility, hand grip strength, and back strength have been found to increase with
age. Coaches should take these differences into account when working with football

players and wrestlers aged 11-17.
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