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ABSTRACT 
 
The purpose of our study is to monitor and analyze the composition of selected body masses of female v 
junior volleyball players. The data were obtained from 18 players, aged 14 to 19 years, of the Královo Pole 
volleyball club in Brno, Czech Republic (VV KP Brno), between 1 August 2014 and 20 December 2014. Body 
composition was measured by Inbody 230 – Biospace using the bioimpedance measurement method. We 
obtained the following data from measurement: BMI (Body Mass Index), PBF (Percentage Body Fat), body 
mass, muscle and fat mass of both upper and lower limbs and the trunk. Mann-Whitney U test is used to 
compare differences between the values obtained before the preseason preparation, after the preseason 
preparation and after three months of the season. All statistical computations were performed using R 
software (R Core Team 2013). Comparing the results after the preliminary part we diagnosed a significant 
difference (p<0.05) increase of percentage of total fat mass (p=0.0266). After the preliminary part of the 
season significant difference describing increase of body mass (p=0.0462) was found, together with increase 
of body fat in left upper (p=0.0313), right upper (p=0.0429) limb and with increase of trunk mass (p=0.0379). 
The study revealed interesting information about a change of the body mass and body fat percentage of 
volleyball players of VK KP Brno during the regular season. The findings from the preseason preparation 
confirmed the expected change, i.e. that the muscle mass increases while the body mass and body fat 
percentage decrease. Key words: VOLLEYBALL, IN-BODY, BIOIMPEDANCE.  
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INTRODUCTION 
 
Monitoring of sports performance and its analysis continues to be a vividly discussed issue. According to 
Buchtel (2009), there are qualitative and quantitative aspects of volleyball player's performance. Player’s 
performance does not require only tactical, technical and mental training, but also physical exercise, which 
is crucial to their performance. After consulting coaches of female junior and senior volleyball players, we 
observed that physical training and subsequent performance has increasingly been affected by other 
objectively measurable factors. 
 
In many cases, in particular with girls, it is of utmost importance to monitor other somatic factors affecting 
their skills. Such factors are very specific and may be different for different players. One of such factors is 
body composition. Body composition monitoring of elite volleyball players was analyzed in several studies of 
Malý et al. (2011); Malý et al. (2010). Tsunawake et al. (2003) compared body composition of junior basketball 
and volleyball players and their physical fitness. Andreoli et al. (2003) analyzed the effects of different sports 
on body cell mass in highly trained athletes. However, most of the studies took measurements of the given 
sample only once. In our study, we intend to use repeated measurements throughout the season, to record 
changes of the body composition in order to provide vital objective information for the training process and 
matches. A similar issue was looked at by Kavazis (2014) who compared changes in body composition and 
stress factors in NCAA volleyball players during the season. 
 
The objective of our study is to monitor and analyze the composition of selected body components in junior 
female volleyball players in the Czech Republic. Following consultations with coaches of junior teams, we 
would like to verify their empiric observations describing variable body composition, in particular body mass, 
during the preseason and regular season.  
 
MATERIAL AND METHODS 
 
Testing was performed in the Sports Centre of VK KP Brno. It was performed six times in total during the 
entire season 2014/2015, always once a month in the beginning of a weekly training programme. 
Measurements were taken on the same day, thirty minutes before the first training unit. Before 
measurements, all players had a day off, without any exercise or match. At the beginning of the whole 
measurement cycle, the players were informed about the crucial factors (drinking and eating patterns etc.) 
which may have an impact on the measurement. The players were measured barefoot, wearing a T-shirt and 
shorts.  

Participants 
The sample includes 18 junior female volleyball players of VK KP Brno, aged 14-19 let. All players are 
members of teams in the highest junior league.  

Measures 
Body composition was measured on In-body 230 - Biospace using the bioimpedance measurement method. 
We obtained the following components from measurements: BMI (Body Mass Index), PBF (Percentage Body 
Fat), body mass, muscle and fat mass of both upper and lower limbs and the trunk.  

Data Analyses 
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For data evaluation, we used all six measurements in the first phase; in the second phase, we used only 
measurements taken before the preseason preparation, after the preseason preparation and at the end of 
the autumn season processed from players participating in all measurements. 
 
Mann-Whitney U test is used to compare differences between the values obtained before the preseason 
preparation, after the preseason preparation and after three months of the season. All statistical computations 
were performed using R software (R Core Team 2013). Significance was established at p < 0.05. Data are 
reported as mean ± SD. 
 
RESULTS 
 
During the preseason preparation (31 calendar days), the average body mass of the players decreased, 
while the body fat percentage decreased in all somatic components and the muscle mass percentage 
increased. 
 
During the performance part (95 days) we observed ongoing trend of body mass increase. However, during 
this interval trend connected with increase of body fat mass in all measured body parts was described. 
 
Specifically, after the preliminary part we diagnosed a significant difference (p<0.05) increase of percentage 
of total fat mass (p=0.0266) (Fig. 1). After the preliminary part of the season significant difference describing 
increase of body mass (p=0.0462) (Fig. 2) was found, together with increase of body fat in left upper 
(p=0.0313) (Fig. 3), right upper (p=0.0429) (Fig. 4) limb and with increase of trunk mass (p=0.0379) (Fig. 5). 

 

Figure 1. Increase of body fat mass 
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Figure 2. Increase of body mass 

 

 

Figure 3. Increase of body fat in left upper limb 
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Figure 4. Increase of body fat in right upper limb 

 

Figure 5. Increase of trunk mass 

 
DISCUSSION 
 
We expected that after the preseason preparation at the beginning of the season, there would be a decrease 
in the body mass and body fat percentage of all players. We also anticipated that due to prevailing power 
and athletic nature of training, there would be an increase in the muscle mass. Furthermore, we expected 
that the players would retain the muscle mass percentage for the entire regular season. 
 
The results confirmed the empirical presumption that after the preseason preparation, in the first months of 
the season, there was a decrease in the body mass – the body fat percentage decreased and the muscle 
mass percentage increased. It was surprising to find out that during the autumn section of the regular season, 
we observed an increase in the body fat percentage in all measured parts of the body. Such changes 
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manifested in an increase in the body mass in kg during the regular season, while the muscle mass of most 
of the players stagnated or reduced during the regular season. 
 
This trend is, to a certain extent, attributable to poor eating habits of the players caused in particular by lack 
of time to eat regularly during the day (school, number of training units). Another factor may be lower exercise 
intensity during the regular season compared with the preseason preparation. During this period, the weekly 
training programme consists mainly of volleyball trainings. These are, however, only speculations, as the 
causality was not examined in our study. 
 
Following the results of our study, we would recommend monitoring eating patterns of the players and their 
daily intake. The training process should include exercise of higher intensity, such as muscle-building and 
compensatory exercises. Aerobic exercise should become an integral part of the weekly training programme.  
 
CONCLUSIONS 
 
The objective of our study was to monitor and analyze the composition of selected body masses of female 
junior volleyball players. The results suggest that their body mass decreases and the fat mass turns into the 
muscle mass in the preseason preparation. However, during the regular season the sample of the volleyball 
players showed an undesired increase in the body mass and body fat percentage. We believe this is 
attributable to poor eating patterns of the players. The results of our study could be used by coaches as 
objective information for the preparation of training programmes throughout the entire season.  
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