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The aim of this study was to describe the anthropometric profile of elite Azerbaijani senior Greco-Roman

Twenty three elite level wrestlers in the preparation camp of national team of Azerbaijan (age 27.21
+ 2.71 years, weight 81.36 + 19.30 kg and training experience 8.5+3 years) participated in this study
as subjects. Body composition features including body mass, body mass index (BMI), lean body mass
(LBM) and body fat and anthropometric indices: girth, breadth, SUM of skinfolds in 8 points based on the
international society for the advancement of kinanthropometry (ISAK) protocol, basic variables including
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The mean and standard deviations of the measurements of elite Azerbaijani senior Greco-Roman
wrestlers were: stretch stature (172.85 + 8.37 cm), body mass index (26.76 + 3.79 lean body mass (73.66 +
14.41), body fat (8.69 + 4.46), waist girth (81.76 + 8.85), gluteal girth (98.2 + 8.39), arm girth relaxed (34.19
+ 3.82), arm girth flexed and tensed (36.39 + 3.66), calf girth (38.64 + 4.13), humerus breadth (7.24 £
0.61), femur breadth (10.09 + 0.75), SUM of skinfold at 8 points (58.19 £32.44), somatotype: endomorphy
(2.01 £ 1.05), mesomorphy (6.94+1/23), ectomorphy (1/19 +0/66).

Access to the anthropometric profile of elite wrestlers helps coaches to identify talented athletes and
then assist them to lead their wrestlers to achieve superiority and elation by principled and scientific
planning.

elite, body fat, body mass index, lean body mass, somatotype.

Introduction

Greco-Roman wrestling is a weight-categorized
sport, thus, the body composition of athletes determines
the weight category in which the athlete competes [1].
Body composition is related to controlling the weight
of wrestlers and it is a relevant factor which affects the
athlete’s performance [2]. Today, sports scientists and
coaches benefit from various anthropometric techniques
in important areas such as sports talent identification,
assessing body composition, measuring exercise outcomes
and physical abilities [3-5]. A wrestling coach can prevent
the loss of essential body fat and, consequently, prevent
the occurrence of athletic performance disorders using
simple anthropometric equations. Paying attention to
these concepts is one of the necessities of coaching
science for any wrestling coach [3]. According to sport
sciences, selecting appropriate human resources is the
most important factor to improve the sportive skills
qualitatively and quantitatively. Therefore, it seems that
this is necessary to get better and more precise knowledge
of talents in order to promote the quality levels of different
sports and athletes [6]. Anthropometric profiling of the
elite wrestlers, while describing the existing conditions,
would be a criterion for other wrestlers to be assessed and
this information can be used for talent identification [7].

Considering the importance of the issue, a significant
part of the studies on the physical fitness of wrestlers
has been done on the physiological and anthropometric
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profiles of a wrestling team [8-10] and in some cases only
one wrestler [11, 12].

Casals et al [1] in a study compared the anthropometric
profile of 32 elite Serbian Greco-Roman wrestlers by their
body mass in three categories of light weight, middle
weight, and heavy weight. Their somatotypes were also
determined by the Heath-Carter method. The statistical
results showed (r = -0.70, p <0.001) for endomorphy,
(r = -0.68, p <0.001) for mesomorphy, and (r = 0.79,
p <0.001) for ectomorphy. The calculated body fat
percentage in 6 skinfolds including triceps, subscapular,
supraspinal, abdomen, thigh, and medial calf skinfolds;
showing similar percentages in light and middle-weight
categories, while heavier athletes presented higher
body fat percentages. In a study, Zaccagni [13] studied
anthropometric characteristics and the body composition
of Italian national wrestlers. The study was carried out on
a sample of 23 wrestlers (9 females and 14 males) aged
18-33 years. Various anthropometric measurements were
performed (weight, height, sitting height, some girths
and skinfold thicknesses) and anthropometric indices
calculated (body mass index, cormic index, upper arm
muscle area, upper arm fat area, and arm fat index). Body
composition was assessed and minimum wrestling weight
was determined based on a minimum body fat percentage
of 5% for males and 12% for females.

Vardar et al [14] investigated the relationship between
body composition and anaerobic performance in young
elite wrestlers in a study. Eight female (age 16.2 +1.1



years) and eight male (age 17.3+£0.9 years) wrestlers
from the Turkish junior national team participated in
this study. Fat free mass (FFM) and percent fat mass
(%FM) were carried out through electric bioimpedance.
Anaerobic performance was assessed by the Wingate test
(load was calculated as 0.090 kg x.kg!' body mass). FFM
was greater in male wrestlers (65.4 +12.3 kg) than female
wrestlers (45.1+4.6 kg, p < 0.01). %FM was lower in male
wrestlers (9.7+ 6.3) than female wrestlers (18.5+2.8; p <
0.01). Mean power was significantly correlated with FFM
in both genders. No relationship was obtained between
anaerobic parameters and %FM.

A full scale of the anthropometric profile of the
Azerbaijani national team is not provided, yet. Therefore,
this study has been carried out by anthropometric
measurements and profile of the wrestlers of national team
in order to provide a framework for assessing wrestlers
and talent identification in Azerbaijan.

Materials and Methods

Participants

Twenty three elite wrestlers (age 27.21£2.71 years,
weight 81.36£19.30 kg and training experience 8.5+3
years) of the senior national wrestling team of Azerbaijan
participated in the study.

Research Design

A descriptive research study was conducted with elite
senior Greco-Roman wrestlers. Body composition features
including body mass, body mass index (BMI), lean body
mass (LBM) and body fat and anthropometric indices:
girth (waist, hip, arm and leg), breadth (elbow and knee),
SUM of skinfolds in 8 points based on the international
society for the advancement of kinanthropometry (ISAK)
protocol [15], basic variables including stretch stature and
somatotype (endomorphy, mesomorphy and ectomorphy)
have been measured. All wrestlers were assessed during
the general preparation phase of the season.

Statistical Analysis

Before analysis, normality of the distribution was
analyzed using Shapiro-Wilk test. Descriptive statistics
were used to calculate the mean and standard deviations
of collected data. The level of significance for all statistics
was set at p<0.05. SPSS 25, software was used to calculate
the data.

Results

Tables 1 to 5 show individual characteristics, body
composition, girth, breadth and somatotype of elite
Azerbaijani senior Greco-Roman wrestlers.

Table 1. Mean and standard deviation of individual characteristics of the elite Azerbaijani senior Greco-Roman

Table 2. Mean and standard deviation of the body composition of the elite Azerbaijani senior Greco-Roman wrestlers

wrestlers
Weight Class Age (years)
55kg(n=2) 25.5+2.12
60 kg (n = 2) 24.5+2.12
63 kg (n=2) 27 +4.24
67 kg (n = 3) 29+ 0.0
72kg(n=2) 29+1.41
77 kg (n = 3) 28 +4.35
82 kg (n=3) 28.33+2.30
87 kg (n=2) 25.5+3.53
97 kg (n=1) 24 +0.0
130 kg (n = 3) 27.66+2.51
Total (n =23) 27.21+2.71

Body Mass (kg) Stretch stature (cm)
60+2.12 162.5+3.35
62.55 £ 0.07 162.75+2.47
65/75 + 0.35 166.1+4.38
71.16 £3.21 168.83+1.04
73.75 £ 1.06 170+ 1.41
79.66 £ 2.25 175+1.73
82.66 +£2.75 177.66 £ 3.51
88.75+5.30 173.5+6.36
106 £ 0.0 175+£0.0
121.06 +7.75 183.83+1.04
81.36 £ 19.30 172.85 +8.37

Weight Class BMI (kg/m?) LBM (kg) Body fat (%)
55 kg (n=2) 22.75+1.76 57.05+1.34 48+1.13
60 kg (n=2) 23.65+0.77 58.95 +0.35 5.8+0.42
63 kg (n=2) 23.85+1.34 61.7 £0.28 6.15+0.91
67 kg (n=3) 24.96 +1.37 65.83 +4.31 7.56+2.01
72kg(n=2) 25.55+0.07 68.6 £ 0.56 71212

77 kg (n =3) 26.03 £0.89 74.13 £2.34 6.96 £ 0.81
82 kg (n=3) 26.2+1.49 75.06 + 1.44 9.16+1.27
87 kg (n=2) 29.5+0.42 80.5£9.05 9.451+4.73
97 kg (n=1) 34.6+0.0 87+0.0 18 £0.0
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Continuation Table 2.

Weight Class BMI (kg/m?) LBM (kg) Body fat (%)
130 kg (n =3) 329+3.75 102.86 £ 6.71 14.8 +7.66
Total (n = 23) 26.76 £3.79 73.66 £ 14.41 8.69 +4.46

Note: BMI = Body Mass Index, LBM = Lean Body Mass

Table 3. Mean and standard deviation of girth of the elite Azerbaijani senior Greco-Roman wrestlers

. Arm girth Arm girth Waist girth Gluteal girth .

Weight Class relaxed (cm) flexed and (em) (cm) Calf girth (cm)
tensed (cm)

55 kg (n=2) 30+£0.0 33.15+0.49 72.75 £3.18 88 +2.82 33.25+1.06
60 kg (n =2) 30.09+0.14 32.09+0.84 76.4+£0.84 93+2.82 36.4+1.97
63 kg (n=2) 30.4+£0.14 33.1+£0.14 72.55+£0.77 89 +2.82 35.7+£0.42
67 kg (n=3) 33.16 £1.25 35.16 £ 1.65 78.2+£1.96 94.6 £3.31 37.36+1.25
72 kg (n=2) 33.4+1.97 35+2.54 79.85 £ 1.90 92.6£2.26 36.75 £ 1.06
77 kg (n=3) 33.8+£1.70 35.86£1.28 77.6 £1.22 98.06 £3.0 37.96£1.26
82kg(n=3) 33+0.86 35.33+0.28 83.8+3.01 99.2+2.30 37.93+151
87kg(n=2) 37.3+£0.42 39.25+1.06 83.1+£4.38 102.3+£2.40 40.1+£1.27
97 kg (n=1) 40.6 £ 0.0 42.5+0.0 97.3+0.0 110+ 0.0 43.3+0.0
130 kg (n = 3) 40.63 £ 3.67 4291297 98.36 £ 6.78 113.03 £6.95 47.13 £2.64
Total (n = 23) 34.19 £ 3.82 36.39£3.66 81.76 £ 8.85 98.02 £ 8.39 38.64+£4.13

Table 4. Mean and standard deviation of breadth of the elite Azerbaijani senior Greco-Roman wrestlers

Weight Class Humerus breadth (cm) Femur breadth (cm)
55 kg (n = 2) 6.8+ 0.56 9.25+0.07
60 kg (n=2) 6.710.14 9.45 + 0.07
63 kg (n=2) 6.75+0.49 9.35+0.21
67 kg (n = 3) 7.13+0.11 9.8+0.17
72 kg (n=2) 7.05+0.21 9.65 + 0.07
77 kg (n = 3) 7.0240.20 10.1+0.36
82 kg (n = 3) 7.03 £ 0.05 10.3+0.36
87 kg (n=2) 7.35+0.49 10.75 + 0.63
97 kg (n=1) 7.840.0 10.4 £ 0.0
130 kg (n = 3) 8.46 + 0.64 11.43 £ 0.66
Total (n = 23) 7.2410.61 10.09 + 0.75

Table 5. Mean and standard deviation of somatotype of the elite Azerbaijani senior Greco-Roman wrestlers

Weight Class
55 kg (n=2)
60 kg (n=2)
63 kg (n=2)
67 kg (n =3)
n=2)
n=23)
n=23)
n=

(
(
(
77 kg (
(
(n=2)

Endomorphy
1.1+0.42

1.4+0.0
145+0.21
1.5+0.40
1.75+0.77
1.76 £ 0.30
2.16+£0.49
2.5+1.55

Mesomorphy

6.05 +0.07
6.5+0.70
5.95+0.07
6.9 +0.55
6.4+0.70
6.53 £ 0.64
5.96 £ 0.83
8.15+0.49

Ectomorphy

1.9+£0.98
1.5+£0.42
1.65+0.77
1.36+0.55
1.15+0.07
1.3+0.36
1.43 +0.55
0.4+0.28
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Cont. Table 5.
Weight Class Endomorphy Mesomorphy Ectomorphy
97kg(n=1) 43%0.0 9.2+0.0 0.1£0.0
130 kg (n=3) 3.13+1.79 8.76 £ 1.30 0.6+0.70
Total (n = 23) 2.01+1.05 6.94 +1.23 1.19 £ 0.66
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Figure 1. Somatotype features of elite Azerbaijani senior Greco-Roman wrestlers. A= somatotype mean (1.19 — 6.94

-2.01)

Discussion

Assessing of anthropometric profile of elite wrestlers
helps coaches to identify talented athletes and then assists
them to lead their wrestlers to achieve superiority and
elation by principled and scientific planning. The lack of
anthropometric profiles of the elite wrestlers of Azerbaijan
on the one hand and the lack of unanimity of the
implemented protocols by other studies in other countries
have made it impossible to compare the results of this
study with other countries. However, the findings of this
study were compared with other findings that examine the
anthropometric characteristics of elite wrestlers.

The results of Table 1 show that the mean stretch
stature and weight of wrestlers in this study were similar
to those findings of Mirzaei et al [16], whose stretch
stature was 172.9 cm and weight, 81.5 kg.

The results of Table 2 indicate that the wrestlers
of Azerbaijani senior national team have a high fat
percentage in the weight of 97 and 130 kg category, and
their lean body mass is very different from the weight
they should compete (10 kg for the wrestlers of 97 kg and
about 20 kg for the wrestlers of 130 kg), this situation
affects the performance of these wrestlers.

Wrestlers with higher body fat are faced with an
overweight due to excess body fat during aerobic activities

that weakens their performance. Unnecessary fat creates
more resistance to exercise, thereby forces the wrestler
to increase the specific muscle strength of the contraction
to a given task. Excess body fat can limit endurance,
balance, coordination, and motor capacity. The motion
range of the joint can be negatively affected by weight
and excess fat, and the weight can be a physical barrier
against joint movement in a full range of motion [17].

In addition, the results of Table 2 show that the mean
body mass index was similar to Mirzaei et al [16], which
reported 26.9. However, it was more than the findings
of the Zaccagni’s study [13], which reported 24.29 and
Vardar’s [14] of 24.1.

Body mass index is one of the indicators for
determining appropriate weight or overweight. Because
of higher muscle tissue, the BMI of wrestlers is more than
normal and in a range of 26 to 32 [18].

The average lean body mass of the Azerbaijani
wrestlers was higher than the findings of the study by
Ratamess et al [19], which reported 67.1 kg. In addition,
it was similar to the findings of the study by Mirzaei et al
[16] that reported the number of 71.8 kg.

The mean fat percentage was similar to the findings of
Arabaci et al [20], which reported a fat percentage of 5.8,
and also with Yoon’s [21], which reported an appropriate
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fat percentage of 7-10 percent for wrestlers. However, the
findings of the study were less than those by Ratmess et
al [19] and Mirzaei et al [16], who reported 11.3% and
Zaccagni [13], who reported 10.4%.

In many sports fields, especially wrestling that are
weight classified, the athlete’s ability to perform properly
depends to some extent on the correct control of his body
fat.

The results of Table 3 show that the mean of the girth
of the Azerbaijani wrestlers was similar to the results of
Rahmati et al [22], who reported arm girth relaxed as 34.5
cm, the arm girth flexed and tensed as 37.77 cm, the waist
girth as 83.88 cm and the calf girth as 54/38 cm. However,
it was higher in the hip girth, which was 36/90 cm.

The results of Table 4 show that the wrestlers’ breadth
corresponded to the findings of the study by Rahmati et
al [22], which reported the breadth of elbow 74.7 and the
breadth of knee to be 85/10.

Anthropometric experts use elbow and knee bone
breadth to assess athletes’ capacity to gain more muscle
tissues. Farajdzadeh et al [3] showed that the breadth
between the two ankles of the wrestlers’ right foot is a
good indicator of predicting these athletes’ capacity of
lean tissue. It means that, the more this breadth is, the

higher capacity to gain muscle tissue a wrestler would
have.

The results of Table 5 show that the elite Azerbaijani
senior Greco-Roman wrestlers have a mesomorphic
endomorphic body type.

The determination of somatotype is used to describe
and compare the body structure of athletes at all
competitive levels. It can also be used to control changes
in body structure during growth stages, sport exercises
and in association with physical performance [18, 23].

Conclusion

In general, it is recommended that coaches evaluate
the anthropometric status of wrestlers regularly in order
to improve the performance of the training programs and
compare the results with other elite wrestlers. In addition,
the results of these measurements can be used as a basis
for early talent identification.
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