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A STUDY OF PROFILE AND COMPARISON FOR TURKISH GRECO-ROMAN AND
FREESTYLE WRESTLERS WHO PREPARED FOR RIO 2016

BAYRAKTAR Isik}, KOC Haluk?

Abstract

Aim. The purpose of the present study was to determine anthropometric and physical profile of Turkish
Olympic level wrestlers severally as Greco-Roman and Freestyle, and similarities and differences of both two styles.
The second aim of the study is to define relationship of the features which determining the profile with each other.

Methods. Greco-Roman (n=19, age=23.6 years) and Freestyle (n=17, age=23.7 years) wrestlers from senior
national team participated in this study. For the research group anthropometric measurements were applied to
calculate BMI, body fat percentage, fat free mass (FMM), somatotype rates and some biomotoric test protocols
which are pinch, hand grip, leg strength, vertical jumps, speed, agility, flexibility and balance abilities so that the
study was determined profiles and compared variables for Olympic level Greco-Roman and Freestyle wrestlers.

Results. The present study has found differences for mesomorph values, elastic strength, agility and linear
speed abilities between Greco-Roman and Freestyle wrestlers. There is a strong relationship between FFM and
anaerobic power for both wrestling styles. Besides, it was observed that the leg strength ability is an important
component which supports speed, agility, balance and other strength variables for Greco-Roman wrestlers. Some
anthropometric and biomotoric features which belong to wrestlers have shown differences between wrestling styles,
as well as most of the relationships among variables for each style there were no similarities observed in terms of
wrestling styles.

Conclusion. According to the results, the studies which are examined about wrestlers’ features or abilities
should be separate as Greco-Roman and Freestyle. Also it may consider for the future studies that it may not reflect
the relationships among variables of Olympic level Greco-Roman and Freestyle wrestlers in order to other level
wrestlers.
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Introduction

Mankind tries to understand its own nature
since the early ages. This struggle comes out of
the pursuit of excellence. This study has the latest
results of such a seeking of perfection of the oldest
physical activity which is wrestling. Wrestling
consecutively reached from ancient Olympic to

Besides that Olympic level wrestlers need a
excellence level of physical fitness to perform
Olympic success (Mirzaei, Curby et al., 2011).

Many studies have been conducted to
determine the factors that affect wrestler’s
performance (Pallarés, Maria Lépez-Gullon et al.,

modern Olympic Games, it continues to hold world-
wide popularity (Bromber et al., 2014; Yard &
Comstock, 2008; Rahmani-Nia et al., 2007). Two
styles of the wrestling are applied in Olympic Games
and other international competition (Horswill, 1992).
For the lower and upper extremities, freestyle
wrestling allows holds and attacks. Whereas lower
extremity attacks are forbidden in Greco-Roman
wrestling (Yard & Comstock, 2008). Duration of the
bout for seniors has two periods of 3 minutes with a
30-second break (FILA, 2016). According to the
duration of the competition and due to its vigorous
physical activity, the wrestling is primarily an
anaerobic sport that wrestlers utilize just about ninety
percent of energy needed from the ATP-CP and
lactic-acid energy systems (Dawes & Roozen, 2012).

2011; Pallarés, Lopez-Gullon et al., 2011; Mirzaei et
al., 2009; Rahmani-Nia et al., 2007; Mirzaei, David,
Curby et al., 2011; Utter, O’Bryant et al., 2002;
Yoon, 2002; Kostovski et al., 2011; Horswill, 1992).
The studies have shown that anthropometric features,
upper and lower body strength, anaerobic power,
speed, agility, flexibility, balance are important
components for the success in wrestling. The traits of
the wrestlers have compared on the basis of even the
Olympic styles which are Greco-Roman and
Freestyle, also successful and less successful
wrestlers. There are few studies covering Olympic
level wrestlers (Mirzaei, David et al., 2011; Utter,
Bryant et al., 2002), yet most of researches are for
elite junior or national senior level (Rahmani-Nia et
al., 2007; Demirkan et al., 2012; Bai¢ et al., 2007;
Mirzaei et al., 2009; Pallarés, Lopez-Gull6n et al.,
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2011).

The majority of wrestlers try to increase fat
free mass and decrease body fat and total body
weight without diminish of their power (Horswill,
1992). The wrestlers have very high values for the
mesomorphic characteristic, low endomorphy and
ectomorphy, also there is no difference between
Freestyle and Greco-Roman in terms of the ratings
(Yoon, 2002). Carter (1984) reported that wrestlers’
somatotype mean is 2.5-6.5-1.5, but they range from
1.5-5.5-2.5 in the under 60 kg class to 4-7.5-1 in the
heavy weight class. Sklad et al. (1995) were found
for Greco-Roman wrestlers that endomorphy from
1.6 to 3.5, mesomorphy from 5.2 to 6.0, ectomorphy
from 1.4 to 1.5. For Freestyle, endomorphy from 2.1
to 3.5, mesomorphy from 5.8 to 6.2, ectomorphy
from 1.1to 1.2.

Two studies which are examining a case study
with Olympian wrestlers are showing respectively 5.5
and 8.4 body fat percentages of Freestyle and Greco-
Roman wrestlers (Utter, O’Bryant, et al., 2002;
Mirzaei, David et al., 2011). Demirkan et al. (2014)
has not found significant difference between
Freestyle and Greco-Roman for body fat percentage.

In many sports strength and power are
essential physical capacities, also performance has
improved rapidly, like it is in wrestling, which needs
a great deal of muscular strength and power
throughout the whole body (Ackland et al., 2009).
Studies shown that superior strength is advantageous
when classed with successful and less successful
wrestlers or beginners (Yoon, 2002). An important
point of strength tests is to calculate the results of
relative strength rather than absolute strength. So the
findings will be objectively compared as thought of
weight classes (Horswill, 1992). Horswill’s review
study has given that hand grip values are in a range
from 0.70 to 0.92, and Basar et al. (2014) for the leg
strength it is between 1.1 and 1.3 in the wrestlers.
Power is related with quick and explosive
manoeuvres to control the opponent in wrestling.
When wrestlers have compared with other athletes in
terms of anaerobic power, they pose more similar
power athletes rather than endurance (Yoon 2002). It
is known that the fibre composition of the skeletal
muscle is a related matter with anaerobic power. In
this context, Kikuchi et al. (2013) has found a strong
relationship between athletic status and a genetic
factor in elite wrestlers. Studies have stated that there
are differences between Greco-Roman and Freestyle
with respect to the findings of strength and power
variables (Bai¢ et al., 2007; Demirkan et al., 2014). In

addition, it is known that anaerobic power was
related to speed, agility, balance and flexibility
abilities (Kostovski et al., 2011).

According to Mirzaei et al. (2011) speed,
agility and flexibility playan imminent role on
wrestling performance. Agility, change of direction
of movement, has an important point when realizing
the techniques of bringing the competitor down onto
the mat (Bai¢ et al., 2007). Numerous researches
were pointed out being predicted of these abilities for
the successful and less successful wrestlers. It
shouldn’t be forgotten that if wrestlers are to have
high level of strength and power, they must be more
flexible (Ackland et al., 2009). Also flexibility is
crucial for carrying out of the diverse techniques
(Mirzaei, Curby et al., 2011) and it may help to
prevent injuries (Bompa, 1994; Hrysomallis, 2011).
Besides that, balance and stability training has
become attractive in the last ten years. Although
balance training is used for injury recovery, it is
proved that when it is used in a prehabilitation
program, it avoids injuries (Hoffman, 2014).

According to researches, some biomotor
abilities show difference when comparing the styles.
Since the results of wrestling studies don’t separate as
Greco-Roman and Freestyle, it may make a dilemma
in terms of sport science. Therefore, the purpose of
the present study was to determine anthropometric
and physical profile of Turkish Olympic level
wrestlers severally as Greco-Roman and Freestyle,
and similarities and differences of both two styles.
The second aim of the study is to define relationship
of the features which determining the profile with
each other.

Methods

Participants

A total of 36 male Turkish wrestlers, 19
Greco-Roman wrestlers and 17 Freestyle wrestlers
have participated as volunteers in this study. They
were informed in detail about tests procedures,
possible risks and benefits of the results. The study
was performed in accordance with the Declaration of
Helsinki. The subjects were nominated for Rio
Olympic Games. Six Freestyle and three Greco-
Roman wrestlers within them, have represented the
Turkey National team. Besides, they have gained five
Olympic medals in Rio 2016 Olympic Games (1gold,
2 silver, 2 bronze), thus the team was fifth place on
the medal table in Rio 2016.

Demographic and anthropometric features of
the whole research group is shown in Table 1 without
differing between the styles.
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Table 1. Demographic and anthropometric features (meanz+sd) of the research group (n=36)

Mean + SD Min. Max.
Age (year) 23,7+3,1 17,0 29,8
Training experience (year) 12,3+3,1 6,0 19,0
Stature (cm) 171,7+7,8 159,8 194,3
Body mass (BM) (kg) 82,3+17,7 58,0 121,2
BMI (kg/m2) 27,7+3,9 22,7 35,9
Body fat (BF) % 16,4+4,7 8,0 25,0
Fat Free Mass(FFM) (kg) 68,1+11,6 51,0 95,4

Procedures

Anthropometrics: In order to identify athletes’
somatotype, body fat percentage and body mass
index (BMI), body height, body mass, triceps, biceps,
sub scapular, suprailiac and middle of calf’ skin fold
values, diameter measurements of humerusbicondylar
and femur bicondylar, diameter measurements of
muscled biceps and calf were obtained. The whole
skin fold and diameter measurements was taken from
the right side of the body. The Heat-Carter formula
was used to identify the somatotype (Carter & Heath
1990). Body fat percentage were calculated with the
formula developed by Siri (Durnin & Womersley
1974; Siri 1956).

Strength Tests: Right-left hand grip strength,
right-left finger pinch strength and leg strength tests
were performed by dynamometers (Baseline
dynamometer, Fabrication Enterprises, USA). All
strength tests result were calculated as relative
strength values, which is dividing the test
performance by the athlete’s body weight.

Jumping Test: It was utilized jumping mat
device for squat jump (SJ), counter movement jump
(CMJ), drop jump (by using 40 cm box) tests
(Smartjump, Fusionsport, Australia). Jumping mat
was used during the drop jump test to measure the
contact time of athletes. Elastic strength potential
score was calculated by taking the difference between
the CMJ-SJ performances (Arteaga et al., 2000). In
determining anaerobic power (AP) with Lewis
nomogram, the subjects’ CMJ heights (d) and body
weight were calculated by using the jump formula
(given below).

AP= [(V4,9 x Weight) x \d] x 9.81=watt

Speed Tests: In order to determine the
subjects” sprint ability, running tests of 10 and 20
meter were performed. All results were recorded
using photoelectric timing gates (Smartspeed,
Fusionsport, Australia).

Pro-agility Test: For the pro-agility test,
which is also known as the 20 yard running test, pins
were set 5 yards (4,57m) on the left and on the right
side (Figure 1). A timing gate (Fusionsport,
Australia) was placed at the starting line. This way
repeating passes were recorded. Before the test starts

the athletes takes position. When the athlete is ready
she is first touching the right pin, then the left pin,
passes the starting line and finishes the test. For each
athlete the total time was recorded (Dawes &
Roozen, 2012).
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Figure 1. Diagram of the pro-agility test

Flexibility of the wrestlers were determined
with using modified sit-and-reach test by normalized
arm length (Baseline sit-reach scale, Fabrication
Enterprises, USA).

Balance Tests: The standing stork test and
standing stork test-blind were performed to determine
the wrestlers’ balance abilities (Mackenzie, 2005).

The participants were fully resting between
the tests in the measurement process.

Statistical analysis

General characteristics of the participants
were presented as means and standard deviations
(xSD). Statistical comparison of the Greco-Roman
and Freestyle wrestler groups was carried out using
Mann Whitney-U test. Spearman's correlation
coefficients (r=Spearman's rho) were used to express
the relationships between parameters. Interpretation
of correlation coefficients was as follows: r< 0.49
weak relationship; 0.50 < r < 0.74 moderate
relationship; and r> 0.75 strong relationship (Portney
& Watkins, 2015). A p value less than 0.05 was
considered statistically significant.

Results

The demographic and anthropometric features
of the Greco-Roman and Freestyle wrestlers are
presented in Table 2. No significant differences were
found between the age, training experience, body
height, body mass, BMI, FFM, endomorph and
ectomorph variables of Greco-Roman and Freestyle
except “Mesomorphy”. The Freestyle wrestlers were
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significantly muscled than Greco-Roman wrestlers
(U=68, p=0.003, p<0.05).

Strength abilities which are hand grip, finger
pinch and leg strength of the research group are
presented in Table 3. And no significant differences
were found for strength abilities in the Greco-Roman
and Freestyle wrestlers.

Jumping abilities and anaerobic power in the
groups are presented in Table 4. The Freestyle
wrestlers were significantly differed for elastic
strength  ability than Greco-Roman wrestlers
(U=77.0, p=0.007, p<0.05). Whereas the squat jump
(SJ), counter movement jump (CMJ), anaerobic
power (AP), drop jump (DJ) and contact time of drop
jump values were similar between two groups
(p>0.05).

Athletes’ linear speed, pro-agility, flexibility
and static balance results and their comparison were
presented in Table 5. The Freestyle wrestlers were
significantly faster and agile than Greco-Roman
wrestlers (10mS: U=71.5, p=0.004; 20mS: U=55.0,
p=0.001; ProA: U=84.0, p=0.014; p<0.05). On the
other hand flexibility and balance abilities were
similar according to findings (p>0.05).

Spearman's correlation coefficients were used
to express the relationships among the selected
variables for Greco-Roman and Freestyle wrestlers.
These results were presented in Table 6. According to
the findings, the moderate significant relationship
between age and leg strength, elastic strength, agility
values (r=-0.51/-0.60/0.52; p<0.05, respectively)
were shown for Greco-Roman wrestlers. It means
that a young wrestler has better leg strength, elastic
strength and more agile than his older counterparts.
Also Greco-Roman wrestlers has a negative
relationship between training experience and elastic
strength ability (r=-0.64, p<0.05). So the wrestlers
who have elastic strength values are low while they
have much training experience than others. For
Freestyle wrestlers, the elastic strength ability has
related with agility and flexibility (r=-0.49/-0.62;
p<0.05, respectively).

There is a significantly and moderate level
relationship between HG-total and leg strength ability
for each of the group (Greco-Roman: r=0.63, p<0.05;
Freestyle: r=0.61, p<0.05). When the total pinch
strength were examined, it was seen that there is a
positive significantly relation with HG, leg strength
and a negative with body fat percentage for Greco-
Roman wrestlers, but not for Freestyle wrestlers. The
leg strength ability of Greco-Roman wrestlers can be
explained as, the more it improves, the more their
HG, pinch, speed, agility and balance abilities are
improving as well.

For the Greco-Roman wrestlers, linear
sprinting speed ability were found to be related with
HG, leg strength, balance and body fat percentage
values (r=-0.46/-0.59/0.71/-0.60/0.53; p<0.05,
respectively). In other words, faster athletes within
Greco-Roman wrestlers can perform a good level in
terms of strength, agility and balance ability as well
as less body fat percentage. No significantly
relationship was found between speed ability and
these abilities for Freestyle wrestler (p>0.05) as
Greco-Roman wrestlers are.

The moderate relationships were found
between body fat % and AP for both wrestling styles.
In addition, there are moderate relationships between
agility and balance (r=-0.52, p<0.05), also there are
weak relationships between agility and body fat %
(r=0.48, p<0.05) for Greco-Roman wrestlers. That
means that if Greco-Roman wrestlers would like to
be more agile, they should improve the values of their
balance ability and reduce body fat percentage. It was
found no relationship among these abilities for
Freestyle wrestlers.

The significantly strong relation were found
between FFM and AP values for not only Greco-
Roman wrestlers but also Freestyle. Also FFM has
moderate level significantly but negative relationship
with grip strength for both wrestling styles. Once the
lean mass of wrestlers have increased, athletes have
exposed better AP ability. Whereas the grip strength
values have decreased for the Greco-Roman (-0.66)
and Freestyle wrestlers (-0.54).

Table 2.Demographic and anthropometric features of the research group and comparison of the variables

Variables Greco-Roman Freestyle P
Age (year) 23.6+3.7 23.7+2.5 0.96
Training experience (year) 12.04£3.6 12.7+2.5 0.41
Stature (cm) 171.6+7.6 171.7+8.2 0.98
Body mass (kg) 82.9+17.8 81.6+18.1 0.64
BMI (kg/m?) 27.9+3.9 27.4+4.0 0.51
Body fat % 17.3+4.2 15.445.2 0.25
Fat Free Mass (kg) 68.0+11.7 68.2+11.8 0.89
Endomorph 4.1+1.4 3.4+1.4 0.14
Mesomorph 7.7+1.2 9.1+1.3 0.00*
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Ectomorph 1.0£0.5 1.2+0.6 0.13
*p<0.05
Table 3. Comparison of wrestlers’ strength variables (kg) by their style. This results are relative to the body mass of
athletes.
Variables Greco-Roman Freestyle P
HG-right 0.64+0.78 0.68+0.96 0.16
HG-left 0.63+0.97 0.67+0.13 0.09
HG-Total 1.2740.16 1.35+0.21 0.08
Pinch-right 0.15+0.02 0.16+0.04 0.13
Pinch-left 0.14+0.03 0.14+0.04 0.27
Pinch-Total 0.29+0.05 0.30+0.08 0.76
Leg Strength 2.21+0.21 2.12+0.62 1.00
p>0.05

Table 4. Comparison of the research group’s jumping ability and anaerobic power (AP) between Greco-Roman and

Freestyle
Variables Greco-Roman Freestyle P
SJ (cm) 38.59+4.05 36.95+4.31 0.37
CMJ (cm) 39.71+4.46 39.70+3.97 0.92
Elastic strength (cm) 1.12+1.89 2.75+1.37 0.01*
AP (watt) 1129.2+228.1 1112.8+243.1 0.60
DJ (cm) 39.8145.40 42.14+7.04 0.24
DJ-Contact time (s) 0.25340.05 0.258+0.05 0.89

*p<0.05

Table 5. Comparison of Greco-Roman and Freestyle wrestlers’ speed, agility, flexibility and balance abilities (s)

Variables Greco-Roman Freestyle P
0-10m sprint(10mS) 1.761+0.09 1.692+0.04 0.00*
0-20m sprint (20mS) 3.084+0.14 2.963+0.06 0.00*
Pro-agility (ProA) 4.585+0.18 4.478+1.17 0.01*
Flexibility 45.68+7.53 42.4348.67 0.25
Balance 9.20+9.53 20.51+18.99 0.06
Balance-Blind 2.59+0.67 3.1741.62 0.15

*p<0.05

194



o B 0,

..

\.;“.1 EF& 1—.-

Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH & 3 7;

Vol. XVII, ISSUE 2 Supplement, 2017, Romania - -

The journal is indexed in: Ebsco, SPORTDiscus, INDEX COPERNICUS JOURNAL MASTER LIST, f
DOAJ DIRECTORY OF OPEN ACCES JOURNALS, Caby, Gale Cengace Learning, Cabell’s Directories * ..,hm"na"

Table 6. Relationship among age, training experience, strength, anaerobic power, speed, agility, flexibility, balance
abilities and body fat percentage, FFS in Greco-Roman and Freestyle wrestlers

=
8 - g S > B>
= s s L S = o b k=)
L E§ £ & 8 2P 2 < 2 £Efz 3
g a2 & T d3 & 2 & © &3F B8
Age Greco 1
Free
Training Greco 0.84* 1
Experience  Free 0.86*
Greco -0.18 -0.47
HG-Total “obe 007 011 *
. Greco -0.01 0.08 0.58*
Pinch-Toal "o 007 006 034 1
Greco -0.51* -0.29 0.63* 0.46*
LegStrength "roo 530 008 061* 017 1
Elastic Greco -0.60* -0.64* 022 0.16 0.39 1
Strength Free -0.08 -0.11 -0.05 -0.11 -0.26
AP Greco 0.07 0.05 -0.60* -0.33 -0.13 -0.21 1
Free 001 0.27 -059* -0.55* -0.36 -0.11
20mS Greco 0.10 0.01 -0.46* -0.26 -0.59* -0.20 0.22 1
Free -007 -0.01 -026 0.03 -022 0.36 0.06
ProA Greco 0.52* 0.43 -044 -0.24 -049* -036 0.21 0.71* 1
Free -028 -0.07 -0.16 0.14 -0.09 -0.48* -0.11 -0.04
Flexibility Greco -0.36 -0.39 0.07 -0.02 0.04 010 -0.13 -0.06 -0.21 1
Free 009 005 -004 0.10 -001 -0.62* -0.02 -0.21 0.30
Balance Greco -0.22 -0.27 025 030 0.51* 044 -0.06 -0.38 -0.52* -0.12 1
Free -020 -0.27 043 0.00 -001 030 -042 015 0.17 -0.09
Balance-Blind Greco 008 005 041 025 038 020 -0.22 -0.60* -0.35 -0.01 0.37 1
Free -023 -0.38 0.05 0.07 -026 -0.08 -0.38 0.09 025 0.23 0.36
Body Fat % Greco 0.08 0.07 -040 -0.47* -0.36 -0.30 0.64* 0.53* 0.48* -0.09 -0.12 -0.28 1
Free 020 045 -0.72* -0.15 -045 -0.15 0.74* 005 0.13 0.14 -0.36 -0.35
EEM Greco 0.11 0.10 -0.66* -0.37 -0.19 -0.27 0.95* 0.22 0.21 -0.17 -0.19 -0.38 0.51*
Free 0.00 0.22 -054* -0.55* -0.28 -0.09 0.98* 0.16 -0.14 -0.09 -0.41 -0.42 0.67*
*p<0.05
Discussion body fat percentage 17.3 and 15.4, FFM was 68.0 and

The study compares the anthropometric
variables, strength, anaerobic power, speed, agility,
balance and flexibility abilities in Olympic level male
Greco-Roman and freestyle wrestlers.

In the comparing studies which have
examined differences between elite Greco-Roman
and Freestyle wrestlers were shown that there are not
significantly differences in terms of the age and
training experience (Zaccagni, 2012; Lopez-Gullon et
al., 2011), it is also applied to elite junior wrestlers
(Demirkan et al., 2014). The present study also has
not found statistically significant differences
concerning age and training experience in wrestling
styles (p>0.05).Whereas there is a difference between
elite and amateur wrestlers in terms of training
experience (Pallarés, Lopez-Gullon et al., 2011).

Optimal body composition is crucial for the
wrestlers since they are paired by weight of body and
they usually “gain weight” before each bout. Most of
the wrestlers would like to have more lean mass, less
body fat while reducing body weight (Basar et al.
2014). It was found that BMI was 27.9 and 27.4,

68.2 for Greco-Roman and Freestyle wrestlers,
respectively. Additionally, there are no significant
differences between wrestling styles (p>0.05). Kilinc
and Ozen (2015) reported similarity to BMI in elite
Greco-Roman (25.2) and Freestyle (26.3) wrestlers.
In a research which deals with Italian wrestlers there
was not found statistically significant differences
concerning to BMI, body fat % and FFM for senior
high level Greco-Roman and Freestyle wrestlers
(Zaccagni 2012). In contrast to them, Basar et al.
(2014) found differences for BMI, body fat
percentage and FFM values in Greco-Roman and
Freestyle wrestlers. Further, Turkish wrestlers who
participated in the present study have much more
body fat percentage (16.4%) than in other studies.
Ramirez-Velez et al. (2014) have reported 13.6% for
body fat rate of the Colombian wrestlers as well as
Callan et al. (2000) 7.6% for US wrestlers. Horswill
(1992) has shown that body fat percentages were
range from 8.2% to 13.0% for senior wrestlers in his
review study. In another study which is composed of
the research group from five different countries found

195



DOAJ DIRECTORY OF OPEN ACCES JOURNALS, Caby, Gale Cengace Learning, Cabell’s Directories

o B 0,

..
u‘”‘-“.i EF& 1—.-

Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH & 3 7;
Vol. XVII, ISSUE 2 Supplement, 2017, Romania - -

The journal is indexed in: Ebsco, SPORTDiscus, INDEX COPERNICUS JOURNAL MASTER LIST, al,, f

¥
] .
el
"‘J\lll'l.'\n-“ﬁl

that body fat percentage of Greco-Roman wrestlers
were between 10.3% and 13.2%, for Freestyle were
range from 10.3% to 14.1% (Lopez-Gullon et al.
2011). Generally, rates of body fat percentage are
notified between 5% and %16 for male
wrestlers(Kenney et al. 2012).

In terms of somatotype values, wrestlers are
thought to have a mesomorphic character (very high
muscularity) as the study that having been with
Olympic wrestlers had an average somatotype of 2.3
(endomorph), 6.4 (mesomorph) and 1.6 (ectomorph)
(Horswill 1992). Ackland (2009) have defined that
somatotype of wrestlers is 2.8-6.1-1.6. Some previous
studies have found somatotype values of elite
wrestlers which are 3.8-5.3-1.6 (Ramirez-Velez et al.
2014), 1.8-6.7-1.1 (Sterkowicz-Przybycien et al.
2011), 2-8-1 (Carter & Heath 1990). The present
study has revealed the somatotypes 4.1-7.7-1.0 for
Greco-Roman and 3.4-9.1-1.2 for Freestyle wrestlers,
and a difference was found for only mesomorphy
value between the styles (p<0.05). However, a study
which concerning European wrestlers has decelerated
that somatotypes were 2.7-6.2-1.7 for Greco-Roman
and 2.6-6.3-1.6 for Freestyle and found similarity
between wrestlers of two styles (Charzewski et al.
1991). As well as Horswill (1992) reported no
difference was observed between Greco-Roman and
Freestyle wrestlers for the ratings.

Strength tests usually take part in the
evaluation process of each level wrestlers due to one
of the major component in order to the wrestling
performance (Baechle & Earle, 2008). The present
study has also examined strength ability with tests
which are pinch, hand grip and leg strength tests
through dynamometers. It were not found statistically
significant differences between Greco-Roman and
Freestyle wrestlers in terms of strength abilities
which are pinch, hand grip and leg strength (p>0.05).
In other words the wrestlers have been shown similar
strength features notwithstanding to their different
styles. Lopez-Gullon et al. (2011) reported alike
results that there were not differences among strength
abilities of Greco-Roman and Freestyle wrestlers.
Contrary to these findings, the relative leg strength
ability was found significantly different between the
wrestling styles by Basar et al. (2014). According to
Demirkiran et al. (2014), junior wrestlers have shown
similarity not in leg strength ability but in hand grip
values.

The current study has detected that no
differences were observed in the jumping heights (SJ,
CMJ, DJ) and anaerobic power which is related CMJ
between the Greco-Roman and Freestyle athletes. In
one of the previous studies reported that vertical
jumping abilities and anaerobic power values which
are both related to CMJ and Wingate test results were
shown no differences between the Greco-Roman and
Freestyle wrestling (Lopez-Gullon et al., 2011). In
addition, numerous studies also have not found

differences in terms of anaerobic power values for
lower body between the wrestling styles (Kilinc &
Ozen, 2015; Demirkan et al., 2014; Horswill, 1992;
Yoon, 2002). The elastic strength value has shown
differentiation between wrestlers of both styles
(p<0.05). It could not be found any studies about
elastic strength ability in wrestling. The elastic
strength is considered of the muscle contraction
potentiation. If an athlete is able to perform better
result, he or she is able to get more advantage of
neuromechanical potentiation of muscle contraction
given by the stretch shortening cycle (Arteaga et al.,
2000). The Freestyle wrestlers have achieved a better
performance than Greco-Roman wrestlers regarding
to elastic strength values in the current study.

The importance of both speed and agility for
determining the success of an athlete is well
acknowledged among coaches of anaerobic sports
(Hoffman, 2014) such as wrestling. Sprint test have
been conventionally used in evaluation of wrestling
performance, however the agility tests have taken
place in the recent years (Mirzaei, Curby et al., 2011;
Mirzaei et al., 2009; Demirkan et al., 2014; Kostovski
et al., 2011; Bai¢ et al., 2007; Mirzaei, David et al.,
2011). The present study has occurred that
concerning by the speed and agility abilities which
were observed there are differences between the
Greco-Roman and Freestyle wrestlers (p<0.05). In
other words, Freestyle wrestlers are faster for 10 m.
(1.692s), 20 m. (2.963s) run tests and more agile
(4.478s) then Greco-Roman wrestlers (10m=1.761s,
20m=3.084s, ProA=4.585s). In contrast to this study,
Mirzaei (2013) has not found differences between
wrestling styles for speed and agility ability, as well
as Lopez-Gullon et al. (2011) found similarity
between the wrestling styles in terms of speed ability.
But, Baic et al. (2007) have reported that the speed
abilities seem to be similar, while the agility ability
were observed as different between Greco-Roman
and Freestyle.

The aim of this Olympic event is to disturb the
opponents balance, there for the wrestlers have to
control their static and dynamic posture so they can
adequately perform techniques like displacements,
pushes and pulls to let the rival fall (Perrot et al.
1998). In the present study, balance ability has been
tested with open eyes and closed eyes. Vision,
vestibular and somatosensory are three main balance
systems of the body. By closing your eyes you shut
down one of three systems which maintain your
balance. Doing that shows how good the other
systems are working. Such a test which is performed
by shutting eyes gives as an idea about the balance
system and how much of it is related to the eyes
(Elphinston, 2008). Both of the balance tests findings
have not shown significantly differences between
Greco-Roman and Freestyle wrestling in the current
study. Freestyle wrestlers was better than Greco-
Roman about balance abilities, although not
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statistically significant (p>0.05).It could not found
any studies in terms of examined differences among
wrestling styles for balance ability. However, Moran-
Navarro et al. (2015) reported that no significant
differences were observed in balance abilities
between elite and no elite wrestlers. The researchers
explained that in elite and Olympic levels of this
sport the balance performance cannot be considered
as a critical component of success. This inference
was provided by the current study.

Flexibility is the most important component of
physical fitness (Mirzaei, Curby, et al., 2011) and
may help to prevent injury (Yoon, 2002) as well as
one of the traditional tests to evaluate wrestlers as
well as it has taken place almost all of the studies
which have examined to determine profile of
wrestlers or assessment of wrestlers’ performance. In
this context, the present study has also examined the
flexibility of the research group. It could not be found
any differences between the ability of Greco-Roman
and Freestyle wrestlers in this study. The evidence is
confirmed with the studies which are Lopez-Gullon
et al. (2011), Mirzaei et al. (2013) and Basar et al.
(2014). On the other hand, a study has found
significantly differences between wrestling styles of
junior wrestlers (Demirkan et al.,, 2014). The
flexibility values which were found in the current
study were higher than other studies findings both
Greco-Roman and Freestyles (Arslanoglu, 2015;
Mirzaei, Curby, et al., 2011; Mirzaei, David, et al.,
2011; Mirzaei et al., 2009; Rahmani-Nia et al., 2007;
Pallarés, Lopez-Gullon, et al., 2011; Mirzaei et al.,
2013; Demirkan et al., 2014; Lopez-Gullon et al.,
2011; Schick et al., 2010).

As for the relationships among variables, the
selected  demographic, anthropometric  and
biomotoric features of wrestlers were compared to
each other with one by one wrestling styles.
According to a finding, strong relationships were
found between AP and FFM for both Greco-Roman
(0.95) and Freestyle (0.98) wrestlers. The previous
studies have confirmed this result (Vardar et al. 2007;
Horswill 1992; Yoon 2002). But the studies have
found that there were not significant correlation
between AP and body fat percentage unlike the
current study which has found moderate relationship
in the Greco-Roman (0.64) and Freestyle (0.74)
wrestlers. The contradictory situation may explained
that the research group has been the moderate
relationship between body fat % and FFM, namely
the wrestlers who have high body fat ratio they have
also more muscle mass than other.

In addition, the body fat % of the research
group were observed that has correlated moderate
level with HG-total (-0.72) for Freestyle, speed (0.53)
abilities and low level for pinch strength (-0.47) and
agility (0.48) abilities for Greco-Roman wrestlers.
The situation can explain that the abilities may be
observe high level as well as when an athlete has low

body fat percentage. Even if Horswill (1992) and
Yoon (2002) have declared that there was not
relationship between body fat % and level of wrestler
success, the present study has found that body fat
percentage has effected speed, agility and some
strength abilities of Olympic level wrestlers.

Wrestlers’ features were compared in terms of
strength abilities that were observed in a relationship
between leg strength and age (-0.51), HG-total (0.63),
pinch-total (0.46), speed (-0.59), agility (-0.49),
balance (0.51) abilities for Greco-Roman wrestlers,
however leg strength ability has correlated with the
only HG-total (0.61) for Freestyle wrestlers. It can be
deduced from the result that leg strength is a most
important component which is supported with other
biomotoric abilities of wrestlers. It was known that
there were relationships between strength features of
athletes and speed, agility abilities (Pefailillo et al.,
2016), also there were the relationships between AP
and speed, balance abilities of wrestlers (Kostovski et
al., 2011).

Although the most studies were not found or a
low relationship between the linear speed and agility
ability (Mirzaei, Curby, et al., 2011; Sheppard &
Young, 2006), the present study was observed the
moderate level correlation (0.71) for Greco-Roman
wrestlers, not Freestyle. Besides that, the linear speed
ability has correlated with balance-blind ability in
which moderate level (-0.60) for Greco-Roman
wrestlers. In other words, the faster wrestler could be
shown good level balance-blind ability than the
others.

Conclusions

The present study has found differences for
mesomorph values, elastic strength, agility and linear
speed abilities between Greco-Roman and Freestyle
wrestlers. However there were not found differences
for other wvariables which are age, training
experiences, stature, body mass, body fat %, FFM,
strength, AP, vertical jumps, flexibility, balance
abilities in wrestling styles. According to the
correlation statistic, there are strong relationships
between FFM and AP for both wrestling styles.
Besides, it was observed that the leg strength ability
is an important component which is supporting speed,
agility, balance and other strength variables for
Greco-Roman wrestlers. Some anthropometric and
biomotoric features belong to wrestlers has shown
differences between wrestling styles, as well as most
of the relationships among variables for each style
that were not observed similarity in terms of
wrestling styles. Therefore, the studies which are
examined about wrestlers’ features or abilities should
be separate as Greco-Roman and Freestyle. Also it
may consider for the future studies that it may not
reflect the relationships among variables of Olympic
level Greco-Roman and Freestyle wrestlers in order
to other level wrestlers.

197



DOAJ DIRECTORY OF OPEN ACCES JOURNALS, Caby, Gale Cengace Learning, Cabell’s Directories

o B 0,

..
u‘”‘-“.i EF& 1—.-

Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH & 3 7;
Vol. XVII, ISSUE 2 Supplement, 2017, Romania - -

The journal is indexed in: Ebsco, SPORTDiscus, INDEX COPERNICUS JOURNAL MASTER LIST, al,, f

¥
] .
el
"‘J\lll'l.'\n-“ﬁl

Acknowledgment

We wish to thank the wrestlers and coaches of
the national team as well as the Turkish Wrestling
Federation for participation and cooperation.

References

Ackland TR, Elliott B, Bloomfield J, 2009, Applied
Anatomy and Biomechanics in Sport 2nd ed.,
Human Kinetics.

Arslanoglu E, 2015, Physical profiles of Turkish
young Greco-Roman wrestlers. Educational
Research and Reviews, 10(8), pp.1034-1038.

Arteaga R et al.,, 2000. Reliability of jumping
performance in active men and women under
different stretch loading conditions. The
Journal of sports medicine and physical fitness,
40(1), p.26—34.

Baechle TR, Earle RW, eds., 2008. Essentials of
Strength Training and Conditioning, Human
Kinetics.

Bai¢ M, Serti¢ H, Starosta W, 2007. Differences in
physical fitness levels between the classical and
the free style wrestlers. Kineziologija, 39(2),
pp.142-149.

Basar S et al.,, 2014. Differences in strength,
flexibility and stability in freestyle and Greco-
Roman wrestlers. Journal of Back and
Musculoskeletal Rehabilitation, 27(3), pp.321-
330.

Bompa TO, 1994. Theory and methodology of
training: the key to athletic performance,
Kendall Hunt Publishing Company.

Bromber K, Krawietz B, Petrov P, 2014. Wrestling in
Multifarious Modernity. The International
Journal of the History of Sport, 31(4), pp.391—

404. Available at:
http://dx.doi.org/10.1080/09523367.2013.8692
17.

Callan SD et al., 2000. Physiological Profiles of Elite
Freestyle Wrestlers. The Journal of Strength
and Conditioning Research, 14(2), p.162.

Carter JEL, 1984. Somatotypes of Olympic athletes
from 1948 to 1976. In In, Carter, J.E.L. (ed.),
Physical structure of Olympic athletes. Part II.
Kinanthropometry of Olympic athletes, Basel,
Karger, 1984, p. 80-109. ;

Carter JEL, Heath BH, 1990. Somatotyping:
development and applications, Cambridge
University Press, Cambridge.

Charzewski J, Gtaz A, Kuzmicki S, 1991.
Somatotype Characteristic of Elite European
Wrestlers. Biology of Sport, 8(4), pp.213-221.

Dawes J, Roozen M eds., 2012. Developing agility
and quickness, Human Kinetics.

Demirkan E et al., 2014. Physical Fitness Differences
between Freestyle and Greco-Roman Junior
Wrestlers. Journal of Human Kinetics, 41,
pp.245-251.

Demirkan E et al., 2012. The Comparison of Physical
and Physiological Characteristics of Junior
Elite Wrestlers. , 6(2), pp.138-145.

Durnin J, Womersley J, 1974. Body fat assessed from
total body density and its estimation from
skinfold thickness: measurements on 481 men
and women aged from 16 to 72 years. British
journal of nutrition, 32(1), pp.77-97.

Elphinston J, 2008. Stability, Sport, and Performance
Movement: Great Technique Without Injury,
North Atlantic Books.

FILA 2016. International Wrestling Rules. United
World Wrestling. Available at:
https://unitedworldwrestling.org/governance/re
gulation/olympic  [Accessed November 1,
2016].

Hoffman J, 2014. Physiological Aspects of Sport
Training and Performance 2nd ed., Human
Kinetics.

Horswill CA, 1992. Applied Physiology of Amateur
Wrestling. Sports Medicine, 14(2), pp.114-143.
Available at:
http://dx.doi.org/10.2165/00007256-
199214020-00004.

Hrysomallis C, 2011. Balance ability and athletic
performance. Sports medicine, 41(3), pp.221-
232.

Kenney WL, Wilmore J, Costill D, 2012. Physiology
of Sport and Exercise 5th ed., Human Kinetics.

Kikuchi N et al., 2013. The ACTN3 XX Genotype’s
Underrepresentation  in  Japanese  Elite
Wrestlers. International Journal of Sports
Physiology and Performance, 8, pp.57-61.

Kilinc F, Ozen G, 2015. Comparison of Anaerobic
Power Values and Heart Rate in Elite Freestyle
and Greco-Roman Wrestlers. Journal of
Physical Education and Sport Sciences, 1(2),
pp.21-34.

Kostovski Z et al., 2011. Relations Between Motor
Abilities and The Wrestler’s Competitive
Effectiveness. Acta Kinesiologica, 5(2), pp.72—
75.

Lopez-Gullon JM et al.,, 2011. Physical fitness
differences between Freestyle and Greco-
Roman elite wrestlers. Archives of Budo, 7(4),
pp.217-225.

Lopez-Gullon JM et al.,, 2011. Physical fitness
differences between Freestyle and Greco-
Roman elite wrestlers. Archives of Budo, 7(4).

Mackenzie B, 2005. 101 Performance Evaluation
Tests, London: Electric Word plc.

Mirzaei B, Curby DG, et al., 2011. Anthropometric
and physical fitness traits of four-time World
Greco-Roman wrestling champion in relation to
national norms: A case study. Journal of
Human Sport and Exercise, 6(2), pp.406-413.

Mirzaei B et al., 2013. Differences in some physical
fitness and anthropometric measures between
Greco-Roman  and  freestyle  wrestlers.

198



o B 0,

..

u‘”‘-“.i EF& 1—.-

Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH & 3 7;

Vol. XVII, ISSUE 2 Supplement, 2017, Romania - -

The journal is indexed in: Ebsco, SPORTDiscus, INDEX COPERNICUS JOURNAL MASTER LIST, al,, f
DOAJ DIRECTORY OF OPEN ACCES JOURNALS, Caby, Gale Cengace Learning, Cabell’s Directories * ..,hm"na"

International Journal of Wrestling Science,
3(1), pp.94-102.

Mirzaei B et al., 2009. Physiological profile of elite
Iranian junior freestyle wrestlers. The Journal
of Strength & Conditioning Research, 23(8),
pp.2339-2344.

Mirzaei B, Curby DG, Rahmani-Nia LN, 2011. The
relationship between flexibility, speed and
agility measures of successful wrestlers.

Moran-Navarro R et al., 2015. Can Balance Skills
Predict Olympic Wrestling Performance?
Journal of Sport and Health Research, 7(1),
pp.19-30.

Pallarés JG, Lopez-Gullon JM et al., 2011. Physical
fitness factors to predict female Olympic
wrestling performance and gender differences.
Journal of Strength and Conditioning Research
/' National Strength &  Conditioning
Association, 26(3), pp.794-803.

Pallarés JG, Lépez-Gullén J et al., 2011. Physical
fitness factors to predict male Olympic
wrestling performance. European Journal of
Applied Physiology, 111(8), pp.1747-1758.

Pefailillo L et al., 2016. Muscle Strength and Speed
Performance in Youth Soccer Players. Journal
of Human Kinetics, 50(1), pp.203-210.
Available at:
http://search.ebscohost.com/login.aspx?direct=t
rue&db=s3h&AN=114707915&lang=tr&site=e
host-live.

Perrot C et al., 1998. Postural adaptations during
specific combative sport movements. Science
& Sports, 13(2), pp.64-74.

Portney LG, Watkins MP, 2015. Foundations of
clinical research. Applications to practice 3rd
ed., Philadelphia: F. A. Davis Company.

Rahmani-Nia F, Mirzaei B, Nuri R, 2007.
Physiological profile of elite Iranian junior
Greco-Roman wrestlers. 1.J. Fitness, 3(2),
pp.49-54.

Ramirez-Velez R et al.,, 2014. Anthropometric
characteristics and physical performance of
Colombian elite male wrestlers. Asian Journal
of Sports Medicine, 5(4), pp.2-5.

Schick MG et al., 2010. Physiological Profile of
Mixed Martial Artists. Medicina sportiva,
14(4), pp.182-187.

Sheppard JM, Young WB, 2006. Agility literature
review: classifications, training and testing.
Journal of sports sciences, 24(9), pp.919-932.

Siri WE, 1956. Gross composition of the body. Adv
Biol Med Phys, 4, pp.239-280.

Sklad M, Krawczyk B, Majle B, 1995. Body Build
Factors And Body Components In Graeco-
Roman And Free-Style Wrestlers. Biology of
Sport, 12(2), p.101.

Sterkowicz-Przybycien KL, Sterkowicz S, Zarow RT,
2011. Somatotype, Body Composition and
Proportionality in Polish Top Greco-Roman
Wrestlers. Journal of Human Kinetics, 28(1),
pp.141-154.

Utter AC, O’Bryant HS, et al., 2002. Physiological
profile of an elite freestyle wrestler preparing
for competition: a case study. Journal of
Strenght and Conditioning Research / National
Strength & Conditioning Association, 16(2),
pp.308-315.

Utter AC, Bryant HSO, Haff GG, 2002.
Physiological Profile of an Elite Freestyle
Wrestler Preparing for Competition: A Case
Study. , 16(2), pp.308-315.

Vardar SA, et al., 2007. The relationship between
body composition and anaerobic performance
of elite young wrestlers. Journal of sports
science & medicine, 6(CSSI-2), pp.34-8.
Available at:
http://www.pubmedcentral.nih.gov/articlerende
r.fcgi?artid=3809044&tool=pmcentrez&rendert
ype=abstract.

Yard EE, Comstock RD, 2008. A comparison of
pediatric freestyle and Greco-Roman wrestling
injuries sustained during a 2006 US national
tournament. Scandinavian journal of medicine
& science in sports, 18(4), pp.491-7. Available
at:
http://www.ncbi.nlm.nih.gov/pubmed/1806752
2 [Accessed December 24, 2013].

Yoon J, 2002. Physiological profiles of elite senior
wrestlers. Sports Medicine, 32(4), pp.225-233.

Zaccagni L, 2012. Anthropometric characteristics and
body composition of Italian national wrestlers.
European Journal of Sport Science, 12(March),
pp.145-151.

199



