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Abstract

The purpose of this study was to examination the physical and anthropometric features of the traceurs with the
gymnasts university education. The study was carried out with university students, male twelve volunteer
participants (traceurs=6, gymnasts=6). The mean age of the traceurs was 18.67+1.03 years, 172.67+3.78 cm,
body weight 62.5+8.94 kg and BMI was 20.98+2.97 kg/m’; gymnasts was 19.33+1.21 years, 175.83+6.18 cm,
body weight 65.17+8.06 kg and BMI was 21.11+2.67 kg/m”. According to the data obtained from traceurs and
gymnasts, the somatotype features of the athletes were endomorph (2.70+0.32), mesomorph (4.09+1.70) and
ectomorph (3.39+1.67), and endomorph (2.90+0.48), mesomorph (3.83%+1.51) and ectomorph (3.49+1.52),
respectively. It can be said that the dominant somatotype structures between the groups and within the groups are
mesomorphy and ectomorphy in the traceurs and gymnasts. When somatotype features were compared between
groups, no significant difference was observed. It is noteworthy that both branches have similar body structures
(mesomorphy and ectomorphy). In conclusion, learning of these body structure features that determine and affect
the performance by coaches education of athletes that athletes will show that perform successfully only with
appropriate body structures and coaches may enable the preparation of a better training program.
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1. Introduction

The parkour is the abbreviation of a French word “parcours” and can be defined as a physical activity spreading
from the back streets of Paris all over the world. Athletes, called traceurs, have to overcome all of the determined
obstacles with their body structures, flexibilities, all other physical qualities such as running and jumping.
Traceurs complete the course by making movements that strain themselves physically with these individual
features. Parkour sport can be defined as the ability not only to move quickly in urban areas and in natural
environments by using the physical qualities of the body, but also as the ability of traceurs known as parkour
practitioners to overcome the obstacles they encounter by combining their self with the structural features of the
city (Grospretre & Lepers, 2016; Thomson, 2008). The special movements that form the basis of the parkour
sport are based on the disciplines of running and jumping of sports branches such as gymnastics and athletics.
For this reason, it is possible for them to be successful by fulfilling certain requirements of gymnastics and
athletics branches in order to overcome urban and natural obstacles without any material requirement
(Grospretre, Ufland, & Jecker, 2018).

Body structure of the athletes can be expressed as the most important factor that make up the success with some
basic performance features such as strength, endurance, flexibility and agility. In short, it is an important
indicator of the performance, physical fitness and health of the athletes. A suitable body structure in terms of
body shape and muscle mass contributes significantly to performance in many sports, especially in aesthetic
sport. The physical fitness of the athletes allows them to perform all the movements required by the sports
branch in which they are engaged. As the excessive fat tissue will bring an extra burden on the body against
gravity during the jumps and take-offs, it may decrease the athlete’s performance besides requiring extra energy
(Kaynar, Seyhan, & Bilici, 2018; Yildiz, 2018; Mala et al., 2015; Misigoj-Durakovic, 2012; Ozkan, Koklu, &
Ersoz, 2010).

It is known that somatotype structures, anthropometric and physical features of athletes who are interested in
gymnastics sports, which is one of the branches with special technique applications and which requires a great
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number of jumps, are also different. As in all other sports branches, the successful performance of the athletes
who are interested in the parkour and gymnastics branches is closely related to the sufficiently physical features
required by these branches (Hume et al., 1993). These physical features are important determinants for the
successful performance of athletes. When the literature is examined, unlike other sports branches, there are not
many studies conducted on this sport. On the other hand, in many studies on different branches, it is stated that
the anthropometric features of the athletes have to be appropriate at the level of fulfilling the requirements of the
sports branch in which they are engaged. It was demonstrated in many studies that the positive effects of
anthropometric features of athletes on their development levels and athletic performances are very important for
success (Marta et al., 2013; Vila et al. 2009).

One important point that researches in sports science emphasize is that the body compositions of the athletes can
increase the chances of sport-specific success. These characteristics may be different for each sport branch and
the ability to be successful in the determination of their abilities is closely related to the consideration of these
characteristics (Claessens et al., 1999). Body structure can vary in every person. The reason for this difference is
genetics, nutrition, gender, age, and the changes in the body of the sports branch of which it is interested and
environmental factors. Anthropometric measurements are needed to identify these differences. Anthropometric
features, a design of biological variables related to sports performance. Therefore, knowing the anthropometric
properties of athletes provides important information about health status, body structure and shape (Moreno,
Moreno, & Jaramillo, 2011; Munoz-Cachon et al., 2007). Physical appearance, body mass, shape and size of the
body are very important for high performance in many sports branches. Athletes who have this awareness know
that they need to routinely monitor their body composition throughout the season. The determination of the body
structures of the athletes is not only related to the planning of the training levels or to reveal the physical exercise
intensity. In addition to these goals, determination of nutritional status, monitoring of the patient until the
treatment in diseases, growth and development, aging studies, and many other reasons require the identification
body structure (Munoz-Cachon et al., 2007; Slater, O’Connor, & Kerr, 2017; Ozer, 2009).

Sheldon classified the human body according to its structural features by forming an atlas (Sheldon, 1954).
These classifications are in the form of mesomorph, ectomorph and endomorph. Lastly, Heath-Carter formulized
these to determine the somatotypes of the participants as a result of anthropometric measurements (Heath &
Carter, 1967). Endomorphy is determined by the roundness and softness of the body. It shows the fatness and fat
mass in the organism. The features of this type are short neck, high square shoulders and the sagging of the
abdomen over the body. Mesomorphy is determined by stiffness and noticeable muscularity, and the bones
surrounded by large and thick muscles. Shoulders are wide and the body is usually above. The outstanding
features of this type are the thickness of the forearm, the large size of the hands, wrists and fingers. Ectomorphy
is determined by thinness, delicacy and fragile appearance. The bones are small and the muscles are thin. The
shoulders are low, the arms and legs are long but the body is short. The shoulders are narrow, and the muscle
ratio is low (Gunay, Tamer, & Cicioglu, 2013; Heath & Carter, 1967; Sheldon, 1954).

After obtaining the somatotype rating of the subjects, somatocharts are the best way to analyze the results. For
the first time, Sheldon (1954) used Reuleaux Triamlex in 1949 to show somatotype data. Somatochart is a
schematic triangle and shows known somatotypes at a two-way boundary. The somatotype of a subject is located
in the triangle as a point. Somatochart is divided into three sections because of its three axes. These axes
intersect at the center of the triangle. Component grades increase from center to the ends of these axes. However,
the extreme values in the three components are written on the ends (Gunay, Tamer, & Cicioglu, 2013).

It is very important for athletes to know their physical and physiological features in terms of their performance.
Therefore, the purpose of this study was to compare the physical and anthropometric features between treaceurs
and gymnasts in university students who perform jumping and falling movements very often.

2. Method
2.1 Participants

This study was carried out with male of twelve volunteer participants, 6 traceurs and 6 gymnasts. Participants
were informed about the purpose and method of the study before starting the study. The study included
individuals who were older than 18 and were engaged in parkour and gymnast sports for at least two years. The
anthropometric measurements of athletes were performed together with the heights and body weights of the
athletes.
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2.2 Data-Collection Tools

-Height: In anatomical posture, with bare feet, joined heels, head in the frontal plane, overhead level touching the
vertex point, while the subject is holding the breath, the heights of the athletes was measured with a stadiometer
(Seca, Germany) that has a precision of 0.01 m and the values were recorded in cm.

-Body Weight: In anatomical posture, with bare feet and only shorts being worn, the body weights of the athletes
were measured with a stadiometer (Seca, Germany) that has a precision of 0.01 m and the values were recorded
in kg.

-Skinfold Thickness Measurement: A skinfold caliper (Holtain Ltd. Crymych Uk), which applied a pressure of
10g/sq mm at each angle, was used to determine the skinfold thicknesses of the athletes. Measurements were
taken from determined regions (triceps, biceps, subscapular, iliac crest, supraspinale, abdominal, front calf and
medial calf).

-Body Breadth Measurement: The body breadth measurements of the participants were performed with the
precision meter in the determined regions (humerus, femur, bistyloid and bimalleolar).

-Body Girth Measurement: The body girth measurements of the participants were performed by the same person
from the determined regions (arm relaxed, arm flexed and tensed, waist, gluteal, mid-thigh and calf using a
folding steel tape measure with a precision degree of 0.1 cm). All measurements were performed on the right
side of the participants while they were standing and twice for consistency. Then, the mean values were
recorded.

Somatotypes of the participants were determined as a result of anthropometric measurements using the
Heath-Carter formula= X = (Triceps ST) + (Supraspinale ST) + (Subscapula ST)

Endomorphy = 0.1451*X — 0.00068*X? + 0.0000014*X> — 0.7182

Mezomorf = 0.858 (Humerus bicondylar) + 0.601 (Femur bicondylar) + 0.188 (Arm relaxed) + 0.161 (mid-thigh)
—0,131 (Height) + 4.5

Ektomorphy= PI= boy (cm)/ 3\agirlik (kg),
(0.463 PI — 17.63) + 0.1 (Carter and Heath, 1990),
skeletal muscle mass was determined using the validated Lee (Lee et al., 2000) formula;

Lee Formula= SM (kg) = Ht (0.00587 CAG* + 0.00138 CTG”+ 0.00574 CCG?) + 2.4 sex - 0.026 x age + race +
44

(CAG, corrected arm girth; CTG, corrected thigh girth; CCG, corrected calf girth, sex = 1 for male and 0 for
female, race = 1.6 for Asian, 1.2 for African American, and 0 for white or Hispanic. Height is expressed in m.)

and fat mass was determined using the Yuhasz (Yuhasz, 1974) formula designed for athletes and extremely fit
individuals.

Yuhasz Formula= Tricep, Subscapular, Suprailiac, Abdominal, Thigh and Calf
(Body Fat Percent (%) = (0.1051 x sum of skinfolds) + 2.585).
2.3 Data Analysis

SPSS 21 program was used in the statistical analysis of this study. Statistical analysis revealed that the data were
not distributed normally when the number of participants was taken into consideration. Therefore, nonparametric
tests were performed. The data obtained from the participants, the descriptive features of the participants, the
arithmetic means (X), the standard deviations (SD) were analyzed and Mann-Whitney U test was performed to
reveal the difference between groups. At the same time, the normality of the data was also confirmed by
Kolmogorov-Smirnov test (p<0.05).

3. Results

The descriptive statistics of the participants were presented in Table 1.
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Table 1. Descriptive features of participants

Traceurs (n=6) Gymnasts (n= 6)
Age (years) 18.67+1.03 19.33+1.21
Height (cm) 172.67+3.78 175.83+6.18
Body Weight (kg) 62.5+8.94 65.17+8.06
BMI kg/m? 20.98+2.97 21.1142.67

Note. Kg: Kilogram, cm: Centimeter, m: Meter, BMI: Body Mass Index.

The mean age of the traceurs was 18.67£1.03 years, 172.67+3.78 cm, body weight 62.5+8.94 kg and BMI was
20.98+2.97 kg/m’. The mean age of the gymnasts was 19.33+1.21 years, 175.83+6.18 cm, body weight
65.17+8.06 kg and BMI was 21.11+£2.67 kg/m’. The body compositions and anthropometric features of the
participants were presented in Table 2 below.

Table 2. Body compositions and anthropometric features of participants (Mean+SD)

Traceurs (n=6) Gymnasts (n= 6) Total (n=12)
Heigth (cm) 172.67+3.78 175.83+6.18 174.25+5.15
Weight (kg) 62.5+8.94 65.17+8.06 63.83+8.23
Triceps Skinfold (mm) 7.45+1.49 8.73+2.37 8.09+2
Biceps Skinfold (mm) 5.542.04 4.73+.86 5.12+1.54
Subscapular Skinfold (mm) 9.83+1.25 10.1+.41 9.97+.9
Iliac Crest Skinfold (mm) 9.53+1.54 9.27+.65 9.4+1.14
Supraspinal Skinfold (mm) 6.33£1.42 6.2+1.36 6.27+1.33
Abdominal Skinfold (mm) 9.35+1.2 8.23+.87 8.79+1.16
Front Thigh Skinfold (mm) 10.07+.73 9.83+2.25 9.95+1.6
Medial Calf Skinfold (mm) 9.57+.64 7.07+1.99 8.32+1.92
Arm Relaxed Girth (cm) 27.4+4.07 27.73+£2.78 27.57+£3.33
Flexed Arm Girth (cm) 29.78+4.19 29.87+3 29.83+3.48
Waist Girth (cm) 77.82+4.93 71.6+6.71 77.7£5.61
Gluteal Girth (cm) 89.03+6.28 90.47+5.16 89.75+5.53
Calf Girth (cm) 34.442.95 35.85+2.49 35.13£2.71
Mid Thigh Girth (cm) 51.17£5.11 50.43+4.76 50.80+4.72
Humerus Breadth (cm) 6.75+.36 7.15+.81 6.95+.63
Bistyloid Breadth (cm) 6.35+.49 6.28+.35 6.32+.41
Femur Breadth (cm) 10.1+.55 9.97+.35 10.03+.45
Bimalleolar Breadth (cm) 8.07+.52 7.42+.45 7.74+.57
Endomorphy 2.70+0.32 2.90+0.48 2.80+0.41
Mesomorphy 4.09£1.70 3.83+1.51 3.96+1.54
Ectomorphy 3.39+1.67 3.49+1.52 3.44+1.52
Body Fat Mass % 8.45+0.40 8.18+0.53 8.31+0.47
Body Muscle Mass % 32.15+5.25 33.52+4.28 32.834+4.62

Note. *P<0.05.

There was no significant difference between the participants' skinfold thickness, breadth and girth measurements.
(p<0.05). There was no significant difference between the muscle mass and fat percentage of the two groups. It
can be said that the dominant somatotype structure between the groups and within the groups is mesomorphy and
ectomorphy in the traceurs and gymnasts (p<0.05). In other words, traceurs mesomorphy gymnasts have
ectomorphy structure.

After the somatotype grading of the subjects, the best way to analyze the results is somato-charts. The somato
card of the participants is presented in Figure 1.
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Figure 1. Somato-chart of participants

4. Discussion and Conclusion

Nowadays, it is known that many athletes are open to the knowledge and experience that can contribute
positively to their athletic performance. It is very important for athletes to know their physical and physiological
features in terms of their performance. In the literature, there are a lot of studies on athletes engaged in other
sports branches, while there are few studies on traceurs. Therefore, the purpose of this study was to compare the
physical and anthropometric features of the traceurs with the gymnasts who perform jumping and falling
movements very often. The descriptive statistics of the participants, the mean age of the traceurs was 18.67=1.03
years, 172.67+3.78 cm, body weight 62.5+8.94 kg and BMI was 20.98+2.97 kg/m”. The mean age of the
gymnastics athletes was 19.33+£1.21 years, 175.83+6.18 cm, body weight 65.17£8.06 kg and BMI was
21.11£2.67 kg/m’.

It was observed that the measurements of skinfold thickness, body breadth and girth of all athletes participating
in the study did not show a significant difference when compared between the groups. In the body composition
evaluation of male gymnasts, lean muscle mass was found to be 33.08 + 3.53 kg. At the same time, the mean fat
mass of the participants was 7.44 + 1.57 kg, the mean fat free mass was 57.74 £ 5.78 kg, and the final percent
body fat was 11.39 £ 2.08% (Joao & Filho, 2015). It can be said that these results show similar results with the
previous studies (Heller et al., 1998; Carvalho et al., 2016). There are body structure values related to various
sports branches in the literature. In a study, body structures of gymnasts were examined and percent body fat
were determined as 5.96% (Ozer, Pinar, & Tavacioglu, 1992). In their study with on traceurs, determined the
percent body fat of the male athletes as 8.13% (Abellan & Alacid, 2016). In another study, percent body fat
gymnasts was found to be 7.13% (Rodriguez, Arturo, Santana, & Bedoya, 2010). In the present study, according
to the data obtained, the percent body muscle of the traceurs and gymnasts was 32.15 £ 5.25% and 33.52 +
4.28%, respectively. On the other hand, their percent body fat was determined as 8.45 + 0.40% (traceurs) and
8.18 + 0.53% (gymnasts) (Yuhasz, 1974).

It can be said that these results show similar results with the previous studies (Arriaza et al., 2016). In a study on
the somatotype features of male gymnasts, the somatotype features of these athletes were determined as
endomorphy (4.81), mesomorphy (4.81) and ectomorphy (3.07), respectively (Ozer, Pinar, & Tavacioglu, 1992).
In a study on the somatotype features of tracers, the somatotype features of these athletes were determined as
endomorphy (2), mesomorphy (4.07) and ectomorphy (2.7) (Abellan & Alacid, 2016). In another study, the
gymnasts of male were (2.1), (4.5), (2.8) ectomorphy mesomorphy (Penggalih et al., 2016). In this study,
according to the data obtained from traceurs and gymnasts, the somatotype features were endomorphy
(2.70+0.32), mesomorphy (4.09+1.70) and ectomorphy (3.39£1.67), and endomorphy (2.90+0.48), mesomorphy
(3.83+1.51) and ectomorphy (3.49+1.52), respectively. It can be said that the dominant somatotype structures
between the groups and within groups are mesomorphy and ectomorphy in the traceurs and gymnasts. When
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somatotype features were compared between groups, no significant difference was observed. It is noteworthy
that both branches have similar body structures.

In conclusion, learning of these body structure features that determine and affect the performance by coaches
education of athletes that athletes will show that perform successfully only with appropriate body structures and
coaches may enable the preparation of a better training program. Also the following studies it is thought that the
data to be obtained with the high number of participants will make significant contributions to traceurs and
gymnasts.
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