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Ribeiro, Costa Duarte, Mota, 2002., Hussey, Bell, 
Bennett, O‘Dwyer, & Gormley, 2007; Mota, Flores, 
Flor, Ribeiro, & Santos, 2006; Sacchetti  et al., 2012). 
These studies have shown that only certain factors of 
physical fitness correlate with BMI and percentage of 
fat in the body. The results of all these studies point out 
the importance of obesity prevention, although in many 
cases the BMI is not an accurate indicator of obesity, 
especially if it comes to athletes. It is generally known 

INTRODUCTION 
Body composition is a term used to describe 

the compositions, ie. the relationship of muscle, fat, 
water and bone in the human body. If we analyze two 
people roughly the same age, height and weight, we 
conclude that they may have completely different 
physical appearances, and only because they have a 
different body, and for that reason this relationship 
is very important. There are tables published by the 
World Health Organization in which the relationship of 
gender, height, weight and age of people are classified 
into different categories.  Fat can range from the low, 
noraml to high and very high. While the amount of water 
classifies as poor, good and very good hydration of the 
body (Ostojić, Mazić, & Dikić, 2003) (Table 1).

Some of the studies demonstrated a negative 
correlation between the body mass index (BMI) and 
physical fitness (Armstrong & Welsman, 2006.; Guerra, 
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 Table 1. The classification for the amount of water
            in the body (by: Ostojić et al., 2003)

Age (years) Males (%) Females (%)
18-39
40-59
60+

8-20
11-22
13-25

21-23
23-34
24-36
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affects the motor abilities.
The aim of this study is to determine the association 

of body composition with the explosive power of the 
lower extremities.

METHODS 
Respondent samples
The study included 52 subjects, students of the 

Faculty of Sport and Physical Education in Nis, of 
which 36 are males and 16 females. Male respondents 
were the average age of 20.61 ± 1.45 (Mean ± St.Dev.), 
and female respondents were 20.25 ± 0.44 (Mean ± 
St.Dev.) years. The average body weight of males 77.04 
± 8.01 (Mean ± St.Dev.), females 64.25 ± 7.88 (Mean ± 
St.Dev.) expressed in kg and average body height of the 
males 184 ± 6 3 (Mean ± St.Dev.), females 170.3 ± 7.48 
(Mean ± St.Dev.) expressed in cm. Respondents did not 
have any health problems that could adversely affect the 
course of the research.

Procedures and measurement instruments 
Using Myotest we defined the following variables 

of explosive strength: 
1 Hight (height in cm) 
2 Power (power expressed in W / kg), 
3 Force (force expressed in N / kg), 
4 Velocity (speed expressed in cm / s). 
Using the Omron BF500 we determined: 
1 BMI (expressed in kg ) 
2 Muscule (expressed in%) 
3 BodyFat (expressed in%)
The measurements were performed in the hall of the 

Faculty of Sport and Physical Education in Nis. Before 
the measurement protocol was conducted there was a 
warm-up: low skip 2x30, high skip 2x30, 3x10 deep 
squats, 2x10 jumps. Then the measurement of explosive 
power was  approached  with the help of Myotest, the 
respondents were presented to perform a CMJ jump from 
a half squat. Respondents then performed a CMJ from 
the initial normal upright position, with   hands on their 
hips, without momentum, the flexion of the knee joint 
to 90 °, and after the beep, they strongly reflected into 
the air and landed with a slight flexion of the knee joint. 
After that, respondents took the starting position waiting 
for an audible signal when repeating these techniques. 
All respondents performed vertical jumps five times. 

For determining the body mass index, a fat muscle 
mass in the body, we used Omron BF500 diagnostic 
scales, using bioelectric impedance and the body sends 
out a very weak current 50kHz and in that way determines 
the amount of body fat, percentage of muscle, etc.

 
Method of processing data 

For statistical analysis, “SPSS 11”, all of the data 
was analyzed by descriptive statistics and normality 
of the data distribution Kolmogorov-Sirnov test, while 
establishing the connection used for correlation analysis.

that muscle weighs much more than fat deposits in the 
body, and in addition there is the bone density, skin 
thickness, etc.

BMI is a measure of the human body based on 
height and weight (Table 2).

 Table 2. Nutritional status of the organism 
based on BMI

BMI Level of nutrition

<18.5
18.5-25
25-30
30-35
35-40
>40

Poor nutritional status
Normal weight

Overweight
Obesity 1st degree

Obesity 2nd degrees
Gojaznonst 3rd degrees

 
As for the muscle tissue does not have much 

information about the average, or desirable, values of 
the general population. Increased percentage of muscle 
tissue, since it is the driver of the motor apparatus, 
cannot be an impediment in practice. According to 
Ostojic et al., (2003) the average man has about 40% of 
muscle tissue, while athletes and advanced amateurs can 
have more than 50%. During recent years, bioelectrical 
imedanca became more precise and accurate. The basic 
working principle of bioelectrical impedance transfer 
bioelectric impulses throughout the body via the fluid 
and ions (Stojiljkovic, 2005). 

Success in many sports depends on the explosive 
power of the lower extremities. In jumping, throwing 
and other developments in the field of athletes must 
use force as quickly as possible. Explosive power is 
that quantity of work that a muscle can produce in the 
shortest time unit. Adamas, O‘Shea  & Climstein (1992). 
During the measurement of explosive power, we use 
Counter movement jump (CMJ), or jump from the half 
squat. CMJ jump showed the highest correlation with 
the explosive power of the lower extremities. Markovic, 
Dizdar, Jukic & Cardinale (2004). The faster stretching 
comes, it produces more force and thus movement 
becomes stronger (Wagner & Kocak, 1997). Vertical 
jump was designed as a way to estimate the explosive 
power of the lower extremities both within the healthy 
and injured people. The „Myotest“ as an instrument 
(Myotest SA, Sion, Switzerland), has the technology 
and methodology for assessing the aforementioned 
explosive strength (Bubanj, Stankovic, Bubanj, Bojic, & 
Dimic, 2010). 

In his study Konstantinos, Demosthenes, Giannis 
& Labros (2013). come to the conclusion that BMI has 
no effect on any variable from the fitness test. Sygijama 
& Hamlin (2013) also investigated the impact of body 
mass index on the motor skills of children from New 
Zealand and Japan. The greatest statistical association 
with cardiovascular endurance and negative r = -0473, p 
<0.001, followed by explosive strength r = -0320 with p 
<0.001. This shows that a lot of extra weight adversely 
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RESULTS 
Based on the significance of Table 5. it can be conc-

luded that the distribution of the results are normal.
Based on the results from Tables 6. and 7. both 

men and women, it can be concluded that there is no 
significant relationship between body status and ex-
plosive power p> 0.005. For the women, the Pearson 
Correlation is negative between the BMI and the two 
variables of explosive strength Power and Force, but is 

not significant p = 0.835; p = 0.951. It is also the case 
with BodyFat and the relations with the Power and 
Velocity, but again not significant, while regarding men, 
the  Pearson Correlation between jump height (Height) 
and Body Fat, (Height) and BMI is negative, but also 
not significant. The results in this study show that  none 
of the parameters of body composition do not affect the 
results of the variables of explosive strength.

In Table 8., we can see that there is no correlation 

A. Atanasković & V. Mutavdzić

Table 3. Descriptive statistics for men

Variables N Minimum Maximum Mean Std. Deviation

Height (cm)
Power (w/kg)
Force (N/kg)
Velocity (cm/s)
BMI (kg/m2)
Muscule (%)
BodyFat (%)

36
36
36
36
36
36
36

30.80
18.60
17.80
128.00
20.00
31.60
12.10

53.10
64.20
37.50
285.00
26.30
44.30
28.20

40.7389
38.5667
24.3278
219.2778
22.1928
40.5667
17.0361

4.52019
10.14419
4.14009
36.99082
1.55516
3.20509
3.48803

Table 4. Descriptive statistics for women

Variables N Minimum Maximum Mean Std. Deviation

Height (cm)
Power (w/kg)
Force (N/kg)
Velocity (cm/s)
BMI (kg/m2)
Muscule (%)
BodyFat (%)

16
16
16
16
16
16
16

22.90
17.20
19.00
140.00
18.70
24.20
14.30

35.10
49.50
40.20
245.00
24.80
43.90
39.30

28.4000
25.1875
26.7063
187.0000
22.0062
31.9750
27.5125

3.35539
7.92665
6.14963
31.87266
1.92682
5.52515
6.97031

Table 5. Kolmogorov-Smirnov test

                           N
                           52

BMI Power Force Velocity Muscule BodyFat

52 52 52 52 52

Normal
Parameters

Mean
Std. Deviation

22.1354
1.66111

34.4500
11.31278

25.0596
4.91066

209.3462
38.26373

37.9231
5.66225

20.2596
6.81743

Most Exteme
Differences

Absolute
Positive
Negative

.094

.094
-.066

.118

.118
-.081

.126

.126
-.079

.096

.075
-.096

.246

.130
-.246

.189

.189
-.116

Kolmogorov-Smirnov Z
Asymp. Sig. (2-tailed)

.678

.747
.851
.464

.910

.379
.693
.722

1.773
.006

1.361
.049

 

Table 6. Correlation of men

BMI

Pearson Correlation
Height Power Force Velocity

-.369* .147 .270 .156
Sig. (2-tailed)

N
.027
36

.393
36

.111
36

.363
36

Muscule
Pearson Correlation .157 .005 .154 .046

Sig. (2-tailed)
N

.360
36

.976
36

.369
36

.790
36

BodyFat
Pearson Correlation -.205 .187 .225 .170

Sig. (2-tailed)
N

.229
36

.275
36

.188
36

.322
36
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subjects who had a greater amount of fat had a higher 
BMI (p = 0.006, Pearson Correlation = 0.373) 

In a survey conducted by Bubanj et al. (2013.) it 
was found that there is a very high percentage of obese 
children who are not involved in sports, as much as 
20%, and only 8.4% of children engaged in sports. 
A high percentage of muscle in athletes is 75%, and 
56.7% of non-athletes, a low percentage of muscle was 
25% versus 43.33%. Based on the results, a significant 
difference between the body composition of athletes and 
non-athletes exists. It can be concluded that if the body 
composition has no effect on the explosive strength of 
the lower extremities within children, the very physical 
activity has a huge impact on body composition. Any 
physical activity is done with the help of certain motor 
skills. 

An impact of  activity on the body composition 
through research done by Jorgic, Pantelic, Milanovic & 
Kostic (2011.) concluded that as many as 19 researches 
prove that physical activity has an effect on body 
composition without dieting or supplements, and nine 
did not come to changes in body composition. The most 
common duration of each program is 12 weeks. The 
intensity of exercise ranged up to 80%, the number sets 
from 2 to 4, and the number of repetitions from 8 to 12, 
the length of the training was about 60 minutes.

CONCLUSION
Statistical data shows that there is no significant 

correlation between body composition and explosive 
power of the lower extremities. The obtained results 
indicate that body composition may not be reliable in 
selecting children because it do not show real body 
composition for a specific sport discipline, primarily 
because the BMI is not reliable within the children 
athletes. Body composition may not be a relevant 
indicator of their motor skills. BMI alone equation 
indicates that it is calculated on the basis of the height 
and the patients weight, and the weight itself may be 
dependent on the concentration of the muscle, the 
adipose tissue, the weight of bone, skin thickness, etc. 
While bioelectrical impedance works on the principle of 
conduction of electricity through the body, ie.depends 
on the concentration of water and ions. Therefore, we 
have a lot to take care of in any period of measurement 
because dehydration, physical activity or excessive 

between the percentage of muscle and BMI, which is an 
indicator of nutritional status, but there is a correlation 
between the percentage of fat and BMI and the 
correlation is positive p = 0.006. This shows that BMI 
is a relevant indicator of nutritional status, having grown 
up together with the percentage of body fat.

DISCUSSION 
In the paper of Rahmaninia, Daneshmand & Tagh-

ipour (2010) also comes to the conclusion that there is 
no significant difference between physical status and the 
test of motor skills, which consisted of tests of muscular 
endurance (crunches), explosive strength (high jump), 
joint flexibility (forward bend), oxygen consumption 
(running 540m). To establish the correlation we used 
Sperman Correlation coefficient. We did not come 
to significant results comparing less nourished and 
overweight children. One of the newer researches is 
the research of Valsaraj (2013.), which determines 
the relationship of body composition of children from 
urban city environments and children from rural areas. 
Body composition shows no correlation with the test 
of explosive power p = 0.09 i p = 0.06. The results of 
all these studies are fully consistent with the results 
of this study, where there is no statistical significance 
between the variables of physical status and explosive 
power: BMI (Hight, p = 0.976; Force, p = 0.835; Power, 
p = 0.951; Velocity, p = 0.936 ), Muscle% (p = 0.976, 
p = 0.632, p = 0.996, p = 0.597), Fat% (p = 0.822, p = 
0.672, p = 0.900, p = 0.786). When the percentage of 
muscle Pearson Correlation was positive in all variables, 
although not statistically significant, we could determine 
the percentage of flies and ordinance explosive forces 
which were exactly proportional. While women BMI and 
Fat%, Pearson Correlation is not always positive, with 
BMI (Power and Force), and same with  Fat% (Power 
and Velocity). Also, BMI is not exactly proportional 
to the muscle mass Pearson Correlation = -0.171, the 

Table 7. Correlation of women

BMI
Pearson Correlation

Height Power Force Velocity
.008 -.056 -.017 .022

Sig. (2-tailed)
N

.976
16

.835
16

.951
16

.936
16

Muscule
Pearson Correlation .008 .130 .001 .143

Sig. (2-tailed)
N

.976
16

.632
16

.996
16

.597
16

BodyFat
Pearson Correlation

Sig. (2-tailed)
.061
.822

-.115
.672

.034

.900
-.074
.786

N 16 16 16 16

Table 8. Correlation  BMI

 
BMI

 
Pearson Correlation

Muscule BodyFat

-.171 .373**

Sig. (2-tailed)
N

.226
52

.006
52
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consumption of fluids can affect the body composition. 
Physical activity can reduce up to 12 pounds of fat in 
the body if the bioelectrical impedance measurement is 
performed after the activity (Ostojic et al., 2003). Due 
to the highly explosive genetically determined, to 80%, 
the change of BMI throughout life can affect too the 
reduction of explosion, primarily because they are very 
short-term movements that do not bother too much the 
cardiovascular system that gets the most burdened by 
increasing the body weight. 

In this study were included respondents who were 
normal or overweight and students of the Faculty of 
Sport and Physical Education who are very physically 
active, more than the average people. Therefore, it is 
necessary to carry out further research within this area 
and research subjects who include all types of BMI, 
body composition, subjects of all ages and different 
levels of physical activity. In this type of research it is 
very important to include obese individuals and their 
results would provide the most valid information about 
the effects of body composition on explosiveness of the 
lower extremities.
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