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A B S T R A C T  
Sports science experts believe that however with proper selection of people and 
applying the correct principles of practice and creation of proper environment can be 
successful in increasing the efficiency and performance of athletes, but above all,
paying attention to the physical and anthropometric characteristics of individuals is 
what that makes them distinguish from each other. Given the importance of the 
anthropometric characteristics and body composition in athletes, the purpose of this 
study is comparison of the anthropometric characteristics and body composition in 
country male elite gymnasts and trampoline athletes. Method: 
purposefully in 1392 Winter and in 1393 Spring with 15 male gymnasts in the mean age 
of 20.26 � 2.52 years and 12.80 � 3.36 yearssports background and 10.10 
competitive background, and twelve person trampolinist with an average age of 19.25 
� 1.65 years with 11.33 � 3.02 years of competitive backgroundand with 5.66 
years of competitive background. Then the anthropometric variables which includes hip 
circumference, waist circumference, arm circumference, forearm circumference, thigh 
circumference, wrist of leg circumference, wrist of hand circumference, shank of 
leglength, thigh length, forearm length, the width of knee, the length of both hands, the 
length of upper limb, the length of lower limb, arm circumference in flexion mode, arm 
circumference in relax mode and body composition indexes which include weight and 
body mass index, were examined in the groups of gymnasts and trampolinists by using 
of standard methods and tools. Results: The results of the research showed from 
comparison of studied variables between two fields of gymnastics and trampoline that 
only wrist of hand circumference, forearm circumference, arm circumference in flexion 
mode, arm circumference in relax mode, elbow joint width, wrist of hand width, thigh 
length and the weight are statistically significant and in the other cases resulted 
comparisons were not significant. Conclusion: The results indicate that factors such as 
arm circumference, forearm circumference, elbow width, wrist of hand width, thigh 
length and the weight of gymnasts are more than trampolinists; therefore recommended 
that trampoline coaches also design their talent findings and athletes training based on 
exercise of gymnastics. 
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INTRODUCTION 

Among beautiful and fascinating sports that many people seem to be interested in, are gymnastic and 
trampoline. Every year, formal tournaments of these two athletic fields are held at different levels. 

influencing factors in implementation of gymnastic and trampoline skills should be 

Sports science experts believe that however, with proper selection of individuals and utilization of correct 
principles of practice and creating of proper environment can be successful in increasing of efficiency and 
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characteristics of individuals is the case that can distinguish them from each other [1]. Lexical meaning of 
anthropometry is body assessment and idiomatically is called anthropometric which in it by means of methods 
and accurate and reliable tools, the size, shape and composition of human body, are measured [1].  

Today anthropometry is also used in the field of sport science. For example, an elite and professional 
athlete requires to appropriate muscles along with balanced fat tissues to optimize their implementation. By 
using this method, sports scientists can show culmination point of an athlete‘s physical capabilities [2].  

Interaction of anthropometric and bio-motion factors with each other can cause correct implementation of 
sports skills. Having knowledge and recognition of these features, helps athletes to find their strengths and 
weaknesses and to act for removal or correction of it. Appropriate body features are important in many sports 
fields. Physical ability, overweighting or underweighting, tallness, muscular features, flexibility and suitable 
agility, are all the factors that can contribute in success of elite athletes [3]. Some studies have shown that 
executive level of person is function of sex, age, height and weight, and these issues can largely affect persons’ 
performance. So that in the gymnastic field, an athlete should control his weight because in the field of 
gymnastic the body weight of gymnast imposes to him, the highest possible pressure. This is why that the 
correlation between strength, power and body weight can be one of the success factors of a gymnast [4]. Also it 
has been shown that the length of body organs’ sizes with other parts of the body have a significant impact on 
the performance of some of the sports skills including gymnastic skills [5]. The field of gymnastic and 
trampoline as its subset, are one of the elegant and attractive fields that are not exempt from these physical 
factors and in order to reach the championship, it is required to reach these factors [6].Yavari (1392) has done a 
research by following title“ the investigation of the relationship between selected characteristics of 
anthropometric and bio-motion with the success of Iran’s male elite gymnasts”. Research finding showed that 
some anthropometric indexes including standing height, sitting height and the length of both hands, significantly 
associates with the success of the Iran’s male elite gymnasts and about other indexes there were not any 
relationship [7]. A research that has done in the past about trampoline showed that trampoline athletes have 
different body type than artistic gymnasts. So that trampolinists have more ectomorph component in their body 
type. This evidence can be a reason for the existence of different requirements in the field of trampoline and 
gymnastic [6]. Taghavi Larijani (1379) has conducted a study by following title “the relationship between 
anthropometric measurements of the upper limb and lower limb with the implementation of gymnastic skills” on 
84 students of physical education. The following results were obtained: between anthropometric measurements 
with the bridge and jump skills there is a significant positive correlation, between anthropometric measurements 
with an open leg skills, a significant inverse relationship exists and with the angel balance skills no significant 
relationship exists [8].  

According to the similarities between these two sport fields (gymnastic and trampoline) in the early stages 
of training, and since trampoline coaches in our country select their athletes among people who are training in 
the field of gymnastic, so this study has compared some anthropometric characteristic of gymnasts and elite 
trampolinists. In order to perform more accuracy in talent finding and selection of individuals so that people 
from an early age will be placed on the path of championship sports.  
 
Method: 

This fragmental study is a kind of descriptive –analytic study that runs by comparison method between 
variables with pre-test and without pre-test in two groups. The research population consisted of 15 male 
gymnasts in average age of 20.26 � 2.52 years and 12 person of trampolinists in average age of 19.25 � 1.65 
years that were selected during the several stages of a civic tournament which have done in the year 1392 
A.H.S. Due to the limited total number of statistical population, the statistical sample of research is considered 
equal to the entire community, by the researcher. It was so that all this members are informed of the objectives 
and implementation process and with the full consent participated in the research. Personal information of 
participants were collected by using a questionnaire that is designed by researcher, in order to determine the age, 
athletic background in the gymnastic field and trampoline, competitive background , membership background in 
the national team, the hours of weekly practice and championship records.I n this study, all anthropometric 
measurements were done by researcher and based on the international standard of anthropometric assessment 
(Marfel- Jones et al, 2006) which is provided by International Society for the Advancement of 
Kiananthropometry (ISAK). Anthropometric variables includes hip circumference, waistcircumference, arm 
circumference, forearm circumference, thigh circumference, wrist of leg circumference, wrist of 
handcircumference, shank of leg length, thigh length, forearm length, the width of knee, the length of both 
hands, the length of upper limb, the length of lower limb, arm circumference in flexion mode, arm 
circumference in relax mode, and body composition indexes in current research includes weight and body mass 
index. These informations in the groups of gymnast and trampolinist were measured by using the standard 
methods and tools (caliper and meter, scale and caliper thickness). 

After collecting the information, descriptive data of research variables including mean and standard 
deviation presented in a form of table and figure. The normal range of distribution and homogeneity of 
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variances of the research variables were determined by using statistical tests of Kolmogorov – Smirnov and 
Levine. The comparison of research variables was done by using a two- tailed t test for independent samples. 
All calculations were implemented by using the SPSS- 18 software programs. The significant level for all tests 
was 0.05>p. 
 
Conclusions: 
Demographic characteristics: 

 Demographic characteristics are shown in Table 1 and Figure 1. Statistical test results showed that the two 
groups in the mean age variables {t(25)= 1.20 and p= 0.241} and sports background of {t(25)= 1.17 and p= 
0.251}not show significant differences; but in the competitive background variables {t(25)= 3.85 and p= 0.001} 
and weekly practice hours {t(25)= 3.23 and p= 0.003}, were significantly different from each other. 
 
Table 1: Demographic characteristics in the gymnastic group (15 persons) and trampoline group (12 persons). 

   Statistical indicators  
Individual characteristics  mean  Standard deviation 
 gymnastic trampoline gymnastic trampoline 
Age (year) 20.26 19.25 2.52 1.65 
Sport background (year) 12.80 11.33 3.36 3.02 
Competition background (year) 10.10 5.66 3.52 2.05 
weekly practice (hour) 21.00 13.87 6.21 4.95 

 

 
Schem 1: Descriptive statistics related to anthropometric indexes of the subjects. 

 
Measures of body compositions 
Descriptive statistics including of body composition indexes are shown in Table2.  

 
Table 2: Descriptive statistics including body composition indexes. 

    Statistical      
indicators 

  

Body 
composition 

indexes 

 mean  Standard deviation  variance 

 gymnastic trampoline gymnastic trampoline gymnastic trampoline 
Weight (Kg) 67.46 61.63 5.26 8.46 27.69 71.72 
Body mass 

indexes 
(Kg/m2) 

26.29 20.61 11.17 2.44 124.85 5.96 

 
The results show that there are no significant differences between the standing height and the sitting height 

mode, the length of both hands, the length of upper limb, the length of lower limb, wrist of leg circumference, 
shank of leg circumference, knee joint width, forearm circumference, arm circumference, between shank of leg 
length, the size of waist circumference, the size of hip circumference and body mass indexes of Iran’s elite male 
gymnasts and trampolinists. As it is clear in Table 4- 5, the mean differences between the two groups of 
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trampoline and gymnastic is not significant in the listed variables. Thus, the noted hypothesis which indicates 
that there significant difference between the metioned variable/s in the Iran’s elite male gymnast and 
trampoliners, not rejected and there is no differences between the two groups. There are no significant 
differences between wrists of hand circumference, forearm circumference, between width joint of elbow, length 
of thigh, wrist of hand width, arm circumference in flexion mode, arm circumference in relax mode, and body 
weight of Iran’s elite male gymnasts and trampoliners. As it is clear in table 3 the mean difference between the 
both groups of trampoline and gymnastic in the mentioned variables, is significant. Thus, the noted hypothesis 
which suggest no significant difference between the mentioned variable/s in Iran’s elite male gymnast and 
trampoliners, are rejected and there are differences between the two groups. 
 
Table 3: Results of statistical test of both group variables comparison 

variables groups mean Standard 
deviation 

Mean 
differences 

Degree of 
freedom 

T 
value 

P 
value 

standing height Gymnastic 170.26 4.31 2.40 
 

25 1.431 
 

0.165 
Trampoline 172.66 4.35 

Sitting height Gymnastic 88.46 2.74 0.03 
 

25 0.032 
 

0.974 
 Trampoline 88.50 2.54 

the length of both hands Gymnastic 176.26 4.11 2.43 
 

25 1.382 
 

0.179 
 Trampoline 173.83 5.04 

the length of upper limb Gymnastic 75.82 3.02 0.09 
 

25 0.092 
 

0.927 
 Trampoline 75.91 2.23 

the length of lower limb Gymnastic 87.58 2.62 2.41 
 

25 2.053 
 

0.051 
 Trampoline 85.16 3.48 

wrist of leg circumference Gymnastic 21.65 1.01 1.01 
 

25 1.867 
 

0.074 
 Trampoline 22.66 1.77 

wrist of hand 
circumference 

Gymnastic 18.17 0.64 0.79 
 

25 3.264 
 

0.003 
 Trampoline 17.37 0.60 

Forearm circumference Gymnastic 29.92 4.21 5.26 
 

25 3.825 
 

0.001 
 Trampoline 24.66 2.46 

shank of leg 
circumference 

Gymnastic 35.12 1.86 0.12 
 

25 0.151 
 

0.881 
 Trampoline 35.25 2.37 

joint of elbow  width Gymnastic 8.38 0.32 0.97 
 

25 6.298 
 

0.000 
 Trampoline 7.41 0.47 

Joint of knee width Gymnastic 9.56 0.73 0.32 
 

25 1.150 
 

0.261 
 Trampoline 9.89 0.72 

Forearm length 
 

Gymnastic 25.84 2.18 0.09 
 

25 0.129 
 

0.898 
 Trampoline 25.75 1.13 

Arm length Gymnastic 32.68 3.55 1.76 
 

25 1.563 
 

0.131 
 Trampoline 30.91 1.78 

thigh length Gymnastic 44.94 2.19 2.78 
 

25 2.668 
 

0.013 
 Trampoline 42.16 3.21 

shank of leg length Gymnastic 41.63 1.79 1.03 
 

25 1.309 
 

0.203 
 Trampoline 42.66 2.30 

wrist of hand 
circumference 

Gymnastic 6.40 0.21 0.341 
 

25 3.316 
 

0.003 
 Trampoline 6.05 0.31 

arm circumference 
(flexion) 

Gymnastic 35.42 2.12 6.26 
 

25 7.224 
 

0.000 
 Trampoline 29.16 2.36 

arm circumference (relax) Gymnastic 31.18 2.11 5.09 
 

25 6.121 
 

0.000 
 Trampoline 26.08 2.19 

waist circumference Gymnastic 75.56 3.84 2.73 
 

25 1.454 
 

0.158 
 Trampoline 72.83 5.89 

hip circumference Gymnastic 89.03 4.84 0.61 
 

25 0.324 
 

0.749 
 Trampoline 88.41 5.01 

Trampoline 5.08 0.49 
weight Gymnastic 67.46 5.26 5.78 25 2.177 0.039 

Body mass index Gymnastic 26.89 11.80 6.24 
 

25 1.798 
 

0.084 
 Trampoline 20.64 2.31 

 
Conclusions: 

Body composition represents the percentage amount of muscles, bones and the other tissues which are 
formed the body of a person. By recognition of these three factors can help the coaches to estimate the amount 
of success in various sports and make them to act better with planning, to help the athletes for further success 
[9].  
 
Anthropometric characteristics: 

The results of the comparison of the anthropometric characteristics of the study showed that among the 
examined characteristics, only between forearm circumference, arm circumference in flexion mode, arm 
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circumference in relax mode, elbow joint width and wrist of hand width of elite gymnasts, had significant 
differences with trampoliners and in the other cases there was no significant difference. In fact, due to the nature 
of the gymnastic field that is composed of 6 tools. And duo to excessive use of the hands in 6 tools especially by 
using of Pommel Horse, Rings, Parallel Bars and Horizontal that all movements are done on hands; so gymnasts 
must naturally have more powerful hands. Therefore as a result of above, the size of forearm circumference, arm 
circumference in flexion mode, arm circumference in relax mode, joint elbow width and wrist of hand width are 
higher in gymnasts. 
 
Body composition: 

Weight: in this present study, a significant difference between the weight of gymnasts and elite trampoliners 
is obtained that higher average weight of gymnasts is also supported by the pattern of relationships observed 
about the indexes related to circumference of organ. For example, arm circumference, forearm circumference 
which indicates the muscles volume in the organ and indexes relating to the elbow joint width and wrist of hand 
width. However, Gomez- Landero et al  by comparing their findings with gymnasts’ reference data emphasized 
that trampoline athletes have a different body type than the artistic gymnasts. So that trampoline athletes have 
less ectomorphcomponent and more endomorphcomponent, in their body type. Accordingly matching predictors 
of performance in the fields of trampoline and gymnastic may be associated with uncertainty [10]. However, 
duo to the limited information available in the field of trampoline, definitive statement on the pattern of body 
mass index of trampoline athletes and gymnasts is difficult. 
 
Body Mass Index (BMI): 

In this present research was not found a significant relationship between the body mass index of gymnasts 
and elite trampoline athletes. Because similar research has not done on this factor, so the comparison with other 
studies is not possible.   

At the end, it can be said that factors such as arm circumference, forearm circumference, elbow width, wrist 
of hand width, thigh length and weight, …, of the gymnasts are higher than trampoline athletes. Therefore 
recommended; gymnastic coaches and also trampoline coaches design their talent finding programming and 
training of their athletes on this basis. Of course it must be noted that flexibility is one of the important features 
in gymnastic and trampoline and it is necessary that this issue be considered by educators. 
 
Conclusions: 

According to the results of present study there is a significant difference between anthropometric indexes 
including arm circumference in flexion mode, arm circumference in relax mode, wrist of handcircumference, 
forearm circumference, joint elbow width, wrist of hand width, thigh length of gymnasts and trampoline athletes 
and the other anthropometric indexes were not significant. Also, with the exception of body composition index, 
such as body weight, the body mass index was not significant.  
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