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Abstract: 
The research has shown differences in body composition of early- 

and average-maturing girls. Knowledge of the menarche age and 

somatic features related to the rate of maturation allows to qualify 

players to play on certain tactical positions and should be used by 

coaches. 

 

 

INTRODUCTION  

Volleyball is a team game where it is important both to work on techniques, tactics and 

to fulfil certain requirements in respect of the players' somatic build. Every technical element 

specific for this discipline is a typical action during the game that decides about the winning 

[6,16]. 

Somatic build of a female volleyball player should be characterized by higher than 

average body height, slim figure and a significant length of both upper and lower limbs [4,7]. 

Identification of the characteristic body build features that can contribute to success in sport 

and possible structural differences among athletes in various sport disciplines has been the 

subject of research for both researchers and trainers. In some group teams, also in the case of 

volleyball, the player's height is of great significance. Body height has a positive influence on 

all lengths of body segments that determine the athlete's achievements. In the case of sports 

like volleyball certain positions on the field may require specific features of the players' body 

build [11].  

The time of menarche is another important criterion for the assessment of the rate of 

female player’s maturation. This time is mainly genetically determined, however, it also 

depends on environmental factors. The age of menarche is more correlated with bone age than 

calendar age, so girls that begin to menstruate are girls whose bone age corresponds to 13-14 

years. In general, girls menstruation does not occur when the bone age is less than 12.5 years.  

Menarche falls on the calendar age of 10- 17 years [8,9,10,12,25]. 

Girls have their first menstruation when they have reached at least the third degree of 

the external sexual characteristics’ development, i.e. stages M3 and M4 of the mammary 

glands development and after the so called pubertal jump [12].  

Research carried out on team sports players has shown a correlation between late 

menarche, irregular menstruations, somatic build and intensive sports training. The menstrual 

cycle is controlled by the hypothalamic-pituitary-ovary system. This system's proper 

operation affects both the regular occurrence of menstruation and hormone levels. Late 

menarche is quite often in the case of girls practising sports, and after the menstruation has 

started, the cycles are irregular, which is caused by the hypothalamic -pituitary-ovary system 

dysfunction. Intensive sports training also causes stimulation of the hypothalamic-pituitary-

adrenal axis, which leads to hypercortisolism and hyperandrogenaemia. Additionally, 

increased concentrations of androstenedione have been observed in the case of girls practising 
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sports. Androstenedione is a precursor of testosterone and estrone, and even a small increase 

in androgens concentration can result in menstrual cycle disorders. Hypoestrogenism may 

contribute to the occurrence of osteopenia, i.e. low bone mass, which in turn can lead to 

increased risk of fatigue fractures [20,21]. 

During puberty, each somatic feature exhibits intense growing, and changes in length 

and width characteristics take place in a specific order [13]. Maturation is also the time of a 

significant body weight gain. Checking of the body height and weight as well as information 

on the menarche age in sports training are very important [18].  

 

PURPOSE OF THE STUDY 

The purpose of this thesis was to determine the changes in body build and composition 

in young female volleyball players in subsequent calendar age ranges depending on the 

menarche age. 

 

MATERIAL AND METHODS 

The research was carried out on 25 girls - players of MOSM Tychy Sports Club, 

attending a junior-high school class with extended curriculum in physical education focusing 

on volleyball.  

The players were examined 3 times at intervals of six months. During the first 

examination, the girls' calendar age was 14.32 ± 0.23 years, whereas the length of training 

was 2.12 ± 1.28 years. The girls train 5 times a week, 1.5 hours daily.  

An antropometer was used to measure the girls' body height, whereas "Tanita” TBF-410 

scale was used to determine the body weight, body mass index (BMI), fat content (FAT%) 

and fat-free mass (FFM kg). What is more, the test of difference significance was used for 

two medians of somatic variables in the group of players with early and normal menarches. 

The menarche age was determined using a retrospective method. The girls with their 

menarche before the age of twelve were considered to belong to the group with early 

menstruation. The classification into early- and averagely- menstruating girls was based on 

results of research carried out, among others, by Piechaczek et al. [1996], Rodziewicz-Gruhn 

[2002], Radochońska et al. [2006], Burdukiewicz [2009], and Wilczewski [2012]. Research of 

the aforementioned authors showed that the average age of menarche ranged from 12.60 to 

13.16 years.  Therefore, a scale has been adopted in this paper according to which early- 

menstruating girls are girls whose menarche occurred before the age of 12 years, whereas 

average-maturing girls are players who started menstruating after the age of 12 years 

[2,14,15,17,24].  

 

RESULTS 

The examined group consisted of 17 players with early menarche (11.71±0.57 years) 

and 8 players with menarche corresponding to the population standard (13.43±0.67 years). 

Girls whose menstruation started earlier were characterized by greater height and body weight 

as well as body fat. In each of the three examinations body height of the players with early 

menarche was bigger compared with those with normal menarche (Fig. 1). In all the 

examinations body weight of the volleyball players with early menarche was greater than in 

the case of players with normal menarche (Fig. 2). Body fat in the case of female volleyball 

players with early menarche was also higher when compared with those with normal 

menarche (Fig. 3). The examinations showed that in female volleyball players with normal 

puberty the BIM was lower than in female players with early menarche (Fig. 4). Early 

menstruating volleyball players showed a significantly higher proportion of lean body mass 

compared with those with normal menarche (Fig. 5) 
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Figure 1. Changes in body height of female players with early menarche and those with normal 

menarche 

 

 
Figure 2. Changes in body weight of female players with early menarche and those with normal 

menarche 

 
Figure 2. Changes in body fat of female players with early menarche and those with normal menarche 
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Figure 4.  Changes in body mass index of female players with early menarche and those with normal 

menarche 

 
Figure 1. Changes in the content of fat-free mass of female players with early menarche and those 

with normal menarche 

 

Female players whose first menstrual cycle started early showed a significantly higher 

content of lean body mass when compared to the female players with normal menarche - in 

the first examination:  p <0.015, in the second examination: p <0.030. 

 

DISCUSSION 

Volleyball is a very specialized sport [5]. Volleyball's specific nature comprises a 

number of complex technical and tactical activities. A great deal and variety of actions as well 

as the cyclical nature of changes in the team's setting requires a high motor activity during 

every game [1]. The technical elements are non-standard exercises as they are carried out 

under various conditions and continuous body's response to external stimuli. In terms of 

movement structure, they are acyclic exercises [26]. Selection is related, among others, to 

determination what a player's maximum height and size will be [23]. Exact knowledge of 

body build of the female players who aspire to reach a high global level makes it possible to 

determine the body build model parameters, its components, and to determine the body build 

proportions and type [22]. Analysis of a female player's somatic build enables a coach to 

specify the player's suitability as the physiological characteristics affect the player's 

effectiveness during a match [5]. That is why during the training process it is of great 
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significance to systematically check the players' height and width characteristics as well as 

their body composition. The author's studies have shown that female players with normal 

menarche have lower height and body weight, lower content of FAT% and FFM, as well as 

lower BMI.  

Additionally, specialization on the field is of great importance in volleyball. 

Development of volleyball tactics has resulted in the players specializing in a specific division 

of roles on the field. Effectiveness of specialized activities during a game also depends on 

somatic parameters [23]. The occurrence of menarche affects the change in body components 

and composition. That is why it is so important that during the training process the player 

informs the coach about this fact. Having specialist knowledge, the coach is able to use the 

information on the player's menarche age and the somatic predispositions related thereto in 

the training process while qualifying a given player for a certain tactical position, i.e.: 

- female players with normal menarche - receiver, setter and libero; 

- female players with early menarche - spiker and middle-blocker. 

The setter and libero are usually the lowest players in the team. In contrast, spikers and 

middle blockers have the greatest length parameters and slimmest body structure, whereas 

receivers are characterized by slightly lower parameters than middle blockers and spikers. 

[3,19,22]. 

 

CONCLUSIONS 

1. Early- and average-maturing girls differ in body composition, and above all, the 

content of lean mass. 

2.  Knowledge of the menarche age and somatic features related to the rate of maturation 

allows to qualify players to play on certain tactical positions. 
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