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young female volleyball players according to playing position and
level of expertise
AUTHORS: Milić M1, Grgantov Z1, Chamari K2, Ardigò LP3, Bianco A4, Padulo J1,5,6
1

F aculty of Kinesiology, University of Split, Split, Croatia
Athlete Health and Performance Research Centre Aspetar, Qatar Orthopaedic and Sports Medicine Hospital,
Doha, Qatar
3
School of Exercise and Sport Science, Department of Neurosciences, Biomedicine and Movement Sciences,
University of Verona, Verona, Italy
4
Sport and Exercises Research Unit, University of Palermo, Italy
5
University eCampus, Novedrate, Italy
6
Tunisian Research Laboratory “Sports Performance Optimization”, National Center of Medicine and Science in
Sport, Tunis, Tunisia
2

Corresponding author:
Ardigò Luca Paolo
School of Exercise and Sport
Science, Department of
Neurosciences, Biomedicine
and Movement Sciences,
University of Verona
Via Felice Casorati, 43, 37131
Verona, Italy
Phone: +393477266814
Fax: +390458425131
E-mail: luca.ardigo@univr.it

ABSTRACT: The aim of our study was to determine the differences in some anthropometric and physical
performance variables of young Croatian female volleyball players (aged 13 to 15) in relation to playing position
(i.e., independent variable) and performance level within each position (i.e., independent variable). Players
were categorized according to playing position (i.e., role) as middle blockers (n=28), opposite hitters (n=41),
passer-hitters (n=54), setters (n=30), and liberos (n=28). Within each position, players were divided into a
more successful group and a less successful group according to team ranking in the latest regional championship
and player quality within the team. Height and body mass, somatotype by the Heath-Carter method, and four
tests of lower body power, speed, agility and upper body power (i.e., dependent variables) were assessed.
Players in different positions differed significantly in height and all three somatotype components, but no
significant differences were found in body mass, body mass index or measured physical performance variables.
Players of different performance level differed significantly in both anthropometric and physical performance
variables. Generally, middle blockers were taller, more ectomorphic, less mesomorphic and endomorphic, whereas
liberos were shorter, less ectomorphic, more mesomorphic and endomorphic than players in other positions.
More successful players in all positions had a lower body mass index, were less mesomorphic and endomorphic,
and more ectomorphic than less successful players. Furthermore, more successful players showed better lower
body power, speed, agility and upper body power. The results of this study can potentially provide coaches
with useful indications about the use of somatotype selection and physical performance assessment for talent
identification and development.
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INTRODUCTION
Volleyball is a very dynamic sport characterized by various sprints,

must take into account the peculiarities of particular positions. Some

jumps (blocking and spiking) and high-intensity court movements

research on this matter has already been done for different sports [11-

that occur repeatedly during competition [1]. Successful performance

14]. Players in the different positions are required to develop differ-

of these movement structures depends greatly on anthropometric and

ent skills and deal with different tactical tasks during the match [15].

physical performance variables [2].

Given that the selection process for certain positions in volleyball

Differences in physical abilities and anthropometric variables be-

usually begins approximately at the age of 13–15 years (both Euro-

tween athletes of different performance level, regardless of the posi-

pean and World rankings in women start at the under 18 lev-

tion, both in volleyball [3-8] and in other team sports [9,10] have

el [16,17]), it is important to focus on what differentiates female

been investigated in previous studies. Yet, in competitive team sports

players of this age in terms of both anthropometric variables and

players are specialized for their specific position. Thus, research on

physical abilities. Both anthropometric variables can change during

anthropometric and physical performance variables in team sports

growth and physical abilities can be improved by means of effective
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training, but starting from position-tuned levels can make the differ-

performance variables (lower body power, speed, agility and upper

ence already in youth competition. If inter-positional differences are

body power) in a relatively large sample of young female volleyball

analyzed, the subject sample in a squad can be divided into very

players.

small sub-samples of 3 to 5 players. Therefore, for obvious statistical power reasons, it is important to conduct such studies on large

MATERIALS AND METHODS

samples of subjects, which is not always the case [12,13,18]. In

Volleyball was an important team sport in Yugoslavia and has retained

this context, it is also important to determine which anthropometri-

that status in at least five of the seven states originating from the

cal features distinguish more successful from less successful players

former federal republic [16,17]. Croatian national teams are always

in each playing position [19-22]. In so doing, the overall player

well placed in both the elite and youth European and World rank-

quality in competitive athletics is sometimes defined by comparing

ings [16,17]. Therefore, due to both the high level of volleyball in

the ranking of different teams in a competition [19,23] and sometimes

this country and the subjects’ availability, this research focused on

by comparing individual player quality within a team (e.g., starters

local players. It represents a cross-sectional study in which Croatian

vs. non-starters [24]). By combining these criteria, greater sensitiv-

young female volleyball players were assessed using ten anthropo-

ity and therefore a better evaluation of the overall player quality in

metric measures and four tests of physical performance, which rep-

sports games is achieved [25]. This type of evaluation has already

resent independent variables. Based on the anthropometric variables,

been successfully applied in studies investigating young female vol-

body mass index (BMI) was calculated as well as three somatotype

leyball players [5-7,26-28].

components using the Heath-Carter method [38,39]. Dependent

It is also important to pay attention to the selection of the variables

variables in this research were playing position and overall player

that differentiate the playing positions, as well as the players’ levels

quality. Female volleyball players were divided into five groups ac-

in specific positions. The most frequently used anthropometric vari-

cording to their position: setters (n=30), opposites (n=41), passer-

ables that meet those demands are height, mass indexes, and so-

hitters (n=54), middle blockers (n=28) and liberos (n=28) (Table 1).

matotype [20,21,23,29-33], as well as the physical performance

The overall quality of the young players was determined according to

variables of lower body power, speed, agility and upper body power [3,

team ranking in the latest regional championship and player quality

4,7,8,25-27,34-36]. For instance, in a previous study of our

within the team (Table 2).

group [28], tests of standing long jump, 20-m sprint, side steps and

The subjects included 181 Croatian female volleyball players,

medicine ball supine throw were the best predictors of the physical

members of 15 clubs from the Dalmatia region. This sample repre-

performance determinants [37] associated with efficacy in volleyball

sents about 90% of the total population of young volleyball players

team-play.

from that region. The mean chronological age of players was

The aim of the present research was therefore to analyze the

14.0±0.9 years, mean height 169.6±7.6 cm, body mass 57.4±9.0

inter-positional and intra-positional differences in anthropometric

kg, mean body mass index 19.9±2.4, and somatotype 4.3-2.8-

(height, body mass, body mass index and somatotype) and physical

3.7±1.0-1.0-1.3 (somatotype scale scores, e.g., 7–1–1 pure endo-

TABLE 1. Frequency and chronological age of young Croatian female volleyball players according to their playing positions and the
estimated overall play quality.
N LS
N MS
Age (y)

Setter

Opposite

Passer-hitter

Middle blocker

Libero

Total

13

24

22

11

16

86

17

17

32

17

12

95

14.1 ± 0.9

14.0 ± 1.0

14.1 ± 0.9

14.0 ± 0.9

14.1 ± 0.9

14.0 ± 0.9

Note: LS – less successful; MS – more successful.

TABLE 2. Individual performance level.
Regional championship
ranking

Members of the national
team

The most successful
players in the team

Average players in the
team

The least successful
players in the team

1 to 4

5

5

4

3

5 to 8

5

4

3

2

9 to 12

5

3

2

1

Note: Categorization of individual player performance level. Significant examples: 1. a player belonging to the latest regional championship winning
team, member of the national team and most successful player of her team is assigned a grade of 5 and therefore is assigned to the group of more
successful players; 2. a player belonging to the latest regional championship last team, not member of the national team and least successful player of
her team is assigned a grade of 1 and therefore is assigned to the group of less successful players; a player belonging to the latest regional championship
sixth-ranked team, not member of the national team and average player of her team is assigned a grade of 3 and therefore is assigned to the group of
less successful players.
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morph, 1–7–1 pure mesomorph, and 1–1–7 pure ectomorph [40]).

surements were taken. An assistant recorded values and ensured

All subjects, with differences depending on their teams, had been

standardization of the measurement techniques.

practicing volleyball for an average of 3.1±0.7 years and, apart from

Skinfold sites were measured in succession to avoid experiment-

their training of 3-5 times per week (4.5 to 6 hours of training; in-

er bias (the complete set of variables was measured before repeating

dividual training sessions lasting 90-120 minutes), had been par-

the measurement at the same site for the second and third times).

ticipating in weekend league matches (minimum of 22 matches

Physical performance variables were measured using four tests.

during a season for each team). The number of players in each

The standing long jump was applied as a test of lower body

subgroup according to their position and overall player quality and

power. The subjects were instructed to jump as far as possible from

their mean age are shown in Table 1. All subjects and their parents

an initial standing position. The jump was performed on a long jump

gave their informed written consent to participate in this study, which

mat [43] (Elan, Begunje, Slovenia). The distance from the starting

was conducted with the full accordance of all volleyball clubs as well

to the landing point at the heel contact was used for further analysis.

as the expert committee of the Volleyball Association of the Dalma-

A detailed description of all the physical performance testing can be

tia Region. The Ethical Committee of the Faculty of Kinesiology,

found elsewhere [26-28,40].

University of Split, approved this investigation that complied with all

Speed was determined by a timed 20-m sprint. Timing began at

the ethical standards for scientific investigations involving human

the subject’s movement out of a 2-point (base-running) stance. Sprint

participants (Declaration of Helsinki).

times were determined using a SPEED digital handheld stopwatch

Measurements were conducted in indoor volleyball gyms from 9

(Germany, error -0.04±0.24 s).

to 11 am in July of 2012, immediately after the end of the youth

The side step test for assessing agility was measured by means

league season. The testing was performed by two experienced (cer-

of the SPEED digital stopwatch with a starting parallel straddle posi-

tified) specialists. The measurements were made according to the

tion with the result expressed in seconds. We acknowledge a certain

International Society for the Advancement of Kinanthropometry (ISAK)

lack of sprint and side step test time measurement effectiveness due

protocol [41] on the right side of the body, while the left-dominant

to the use of a handheld stopwatch instead of a photocell-based

side of the body was measured in nine volleyball players, as was

system.

originally described by Carter et al. [38] for the purposes of somatotype analysis.
After the anthropometric measurements had been taken, each
athlete performed a standardized 15-minute warm-up consisting of

A 2-kg medicine ball throw for assessing explosive power of the
arms was performed from a supine position (i.e., the subject was
asked subject to throw the ball forward from a supine position as far
as possible) with the result expressed in meters.

general movements and static and dynamic stretching, as per their

Player quality on a five-point Likert scale represents the criterion

usual training warm-up routines, followed by four tests of motor

variable. A grade of 1 to 5 was assigned to each player regarding

abilities (standing long jump, 20-m sprint, side steps and medicine

two criteria (Table 2) [5]:

ball supine throw). The subjects were divided into groups and re-

1. Team ranking in the latest regional championship (i.e., team

peated each test three times (each subject repeated the test after

sport-specific objective criterion). All teams participated in the

everyone else in the group had completed the previous repetition of

Dalmatia regional championship and, based on their ranking in

the test), with an adequate recovery period between tests (up to 3

the championship, were classified into three categories (1st to

minutes of rest). All four tests of motor abilities were maximum-effort

4th place; 5th to 8th place; 9th to 12th place).

tests, and, according to common practiceas they are commonly used

2. Player quality within the team (as assessed by the team coach-

in such a situation , the best result was used in the subsequent

es, i.e., team sport-expert subjective criterion). Each coach di-

statistical analyses [26-28,42].

vided the players of her/his team into three groups (the most

Ten anthropometric measures were used in this study: height (cm)

successful – the most efficient players; average – other starters

and mass (kg); triceps, subscapular, supraspinale and calf skin-

and non-starters, who contribute to game quality; and the least

folds (mm); flexed arm and calf girth (cm); and humerus and femur

successful – non-starters who very rarely or never enter the game

breadth (cm). Such measures were made according to the guidelines

because of their poor technical/tactical qualities).

outlined by ISAK [41]. A Martin Anthropometer Measuring Set and

With the purpose of providing a sufficient number of entities

a Harpenden skinfold caliper (UK) were used. The Carter et al. equa-

within the sub-samples of female volleyball players, all players who

tions [38] (by using the Somatotype Ver. 1.2.5 software package

were assigned grades of 1 to 3 were assigned to the less successful

according to Goulding [39]) were used to calculate the anthropo-

group, while all players who were assigned grades 4 and 5 were

metric somatotypes, and BMI was calculated as the mass in kilograms

assigned to the group of more successful players.

divided by the square of the height in meters.

Descriptive variables of the anthropometric and physical perfor-

Two to three measurements were taken at each site. The average

mance demonstrated no significant deviation from the normal distri-

value was used in subsequent calculations when two measurements

bution, so parametric methods could be applied in further statistical

were taken, whereas the median value was used when three mea-

data analyses.
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Statistical comparisons between less successful and more suc-

RESULTS

cessful players in each position were performed using an independent

Table 3 illustrates the inter-positional differences observed in the

t-test. Comparisons between positions (middle blockers, opposite

anthropometric and physical performance variables. Young female

hitters, passer-hitters, setters, and liberos) were performed with a

volleyball players in various playing positions differed significantly in

1-way analysis of variance (ANOVA). To assess the variability of the

height and all three somatotype components, whereas no significant

physical performance variables measures, we calculated their coef-

differences were found in body mass, body mass index and the mea-

ficient of variation (CV=SD/mean, % [44]).

sured physical performance variables. Their variability was from low

In the event of a significant “F” ratio, Tukey HSD post-hoc tests

to intermediate (CV 11%, 3%, 10%, 15%, for standing long jump,

were used for pairwise comparisons. A criterion alpha level of P≤0.05

20-m sprint, side steps and medicine ball supine throw, respectively).

was used to determine statistical significance. All data are reported

Libero players were the shortest, least ectomorphic, and most meso-

as the mean ± SD.

morphic and endomorphic, and middle blockers were the tallest, most

TABLE 3. Inter-positional differences of young female volleyball players in anthropometric and physical performance variables.
Setter

Opposite

Passer-hitter

Middle blocker

Libero

N=30

N=41

N=54

N=28

N=28

166.1 ± 6.2°‡

169.6 ± 6.8‡†

171.6 ± 6.1*†

174.9 ± 8.5*§†

163.8 ± 6.2§°‡

12.805#

Body mass (kg)

54.4 ± 6.6

58.3 ± 9.4

58.0 ± 8.3

58.6 ± 11.5

56.8 ± 9.1

0.995

BMI (kg ∙ m-2)

19.8 ± 2.1

19.8 ± 2.6

19.7 ± 2.3

20.3 ± 2.9

20.1 ± 1.8

1.377

Variable
Body height (cm)

F

Endomorph c.

4.2 ± 1.0†

4.5 ± 1.1‡

4.2 ± 0.9‡†

3.8 ± 0.9§° †

4.9 ± 1.1*°‡

5.495#

Mesomorph c.

3.0 ± 0.8‡†

2.9 ± 1.0‡†

2.5 ± 0.9†

2.1 ± 1.0*§†

3.8 ± 1.0*§°‡

12.312#

Ectomorph c.

3.5 ± 1.0‡

3.5 ± 1.2‡

4.0 ± 1.0†

4.6 ± 1.4*§†

2.8 ± 1.2°‡

9.358#

180.4 ± 16.1

178.7 ± 20.3

177.4 ± 19.1

173. 9 ± 23.6

173.5 ± 18.9

1.117

20-m sprint (s)

3.7 ± 0.2

3.7 ± 0.3

3.7 ± 0.3

3.8 ± 0.3

3.7 ± 0. 2

0.854

Side steps (s)

9.7 ± 0.7

9.9 ± 1.0

9.8 ± 0.6

9.9 ± 0.6

9.7 ± 0.8

0.887

Medicine ball throw (m)

5.9 ± 0.7

5.9 ± 0.8

6.0 ± 0.9

6.0 ± 0.9

5.7 ± 1.0

1.095

Standing long jump (cm)

Note: Fisher value “F” and statistically “#” significant inter-positional differences of variables P≤0.01; Tukey HSD post-hoc tests, P≤0.05; - significant
differences in relation to setters; § - significant differences in relation to opposites; ° - significant differences in relation to passer-hitters; ‡ - significant
differences in relation to middle blockers; † - significant differences in relation to liberos). All variables are reported as mean ± standard deviation.

TABLE 4. Intra-positional differences of young female volleyball players in anthropometric and physical performance variables.
Variables
Body height (cm)
Body mass (kg)
BMI (kg ∙ m-2)
Endomorph c.
Mesomorph c.
Ectomorph c.
Standing long jump (cm)
20-m sprint (s)
Side steps (s)
Medicine ball throw (m)

Criterion of
quality
LS
MS
LS
MS
LS
MS
LS
MS
LS
MS
LS
MS
LS
MS
LS
MS
LS
MS
LS
MS

Setter
LS=13
MS=17
162.0 ± 5.2
169.2 ± 5.1*
54.7 ± 7.0
54.1 ± 5.6
20.7 ± 1.8
18.8 ± 2.0*
4.7 ± 0.8
3.7 ± 0.9*
3.5 ± 0.8
2.6 ± 0.7*
2.7 ± 0.8
4.2 ± 0.7*
169.8 ± 11.5
188.6 ± 14.3*
3.8 ± 0.1
3.6 ± 0.2*
10.0 ± 0.6
9.5 ± 0.6*
5.7 ± 0.7
6.1 ± 0.8*

Opposite
LS=24
MS=17
167.6 ± 6.8
172.4 ± 6.0*
59.25 ± 10.6
57.1 ± 7.6
20.5 ± 2.9
18.7 ± 1.7*
4.8 ± 1.1
4.1 ± 1.0*
3.3 ± 1.0
2.4 ± 0.8*
3.0 ± 1.2
4.2 ± 0.9*
174.7 ± 22.2
184.2 ± 16.3*
3.8 ± 0.3
3.7 ± 0.2*
10.0 ± 1.1
9.6 ± 0.9*
5.7 ± 0.9
6.2 ± 0.7*

Passer-hitter
LS=22
MS=32
169.0 ± 5.5
172.7 ± 6.4*
59.3 ± 9.2
57.2 ± 7.8
19.6 ± 2.2
19.0 ± 2.0*
4.7 ± 1.1
4.0 ± 0.7*
2.8 ± 1.0
2.3 ± 0.8*
3.5 ± 1.1
4.3 ± 0.9*
170.0 ± 15.6
182.6 ± 19.8*
3.7 ± 0.3
3.6 ± 0.2*
10.0 ± 0.5
9.5 ± 0.7*
5.8 ± 0.8
6.2 ± 1.0*

Middle blocker
LS=11
MS=17
173.7 ± 6.9
175.8 ± 9.6
61.5 ± 10.8
56.8 ± 11.8*
21.2 ± 2.9
18.3 ± 2.2*
4.4 ± 0.9
3.4 ± 0.7*
2.7 ± 1.2
1.8 ± 0.8*
3.8 ± 1.1
5.1 ± 1.3*
167.7 ± 23.0
177.9 ± 23.9*
4.0 ± 0.2
3.7 ± 0.2*
9.9 ± 0.7
9.4 ± 0.7*
6.0 ± 0.9
6.0 ± 1.0

Libero
LS=16
MS=12
164.2 ± 6.9
163.4 ± 5.4
60.0 ± 7.9
52.6 ± 9.1*
22.3 ± 2.6
20.0 ± 1.1*
5.4 ± 1.1
4.6 ± 0.9*
4.2 ± 1.0
3.2 ± 0.7*
2.2 ± 1.0
3.5 ± 1.1+
170.8 ± 18.4
179.2 ± 19.3*
3.8 ± 0.2
3.7 ± 0.2*
10.0 ± 0.7
9.4 ± 0.9*
5.7 ± 1.0
5.7 ± 1.0

Note: N=181, *- statistically significant intra-positional differences between less successful and more successful young female volleyball players in
the analyzed variables, independent t-test, P≤0.05). All variables are reported as mean ± standard deviation.
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ectomorphic, and least mesomorphic and endomorphic in comparison

players in those positions were the shortest, as expected. A low

to other positions.

centre of mass is particularly important in playing low balls during

Regarding somatotype categories, middle blockers fall into the

landings for serve receive and field defence, which are the main tasks

endo-ectomorph, passer-hitters into the ectomorph-endomorph, li-

of libero players [1]. A low centre of mass is also an advantage for

beros into the meso-endomorph, and setters and opposites into the

the sudden changes of direction that are often performed by set-

ecto-endomorph category.

ters [1].

Table 4 illustrates the intra-positional differences in the analyzed

The purpose of the investigation on somatotypes is to offer a

variables between less successful and more successful female vol-

reference for talent identification, which aims to identify and foresee

leyball players. More successful setters, opposites and passer-hitters

the development tendency of the athlete’s height, body mass, fat,

differed significantly from less successful players in these positions

muscles and bones over different growth stages as well as to under-

in all variables except body mass. Regarding somatotype, more suc-

stand the specific anthropometric features required for different sports

cessful players were much taller, with a considerably lower body

[10]. Players in a middle blocker position are characterized by a

mass index. They were more ectomorphic and less endomorphic and

dominant ectomorph somatotype component, which is specific for

less mesomorphic. In all of the analyzed physical performance vari-

tall, slim people with long extremities (limbs). For volleyball, which

ables, more successful setters, opposites and passer-hitters had

is not a contact sport, huge muscle mass is not necessary for suc-

significantly better results in comparison to the less successful play-

cessful performance in any particular position. Being too heavy may

ers of these positions. More successful players playing in middle

even impair repeated jumping performance [22]. Therefore, low to

blocker and libero positions differed significantly from less success-

moderate values of the mesomorph somatotype component, indicat-

ful players in all variables except for height and medicine ball supine

ing a gracile skeleton, are expected, especially for the middle block-

throw. More successful players also had much lower body mass, had

er position. Given that volleyball is characterized by frequent jumps

a lower body mass index, and were less endomorphic and mesomor-

and fast changes of direction, excess subcutaneous fat tissue is not

phic and more ectomorphic. In addition, they demonstrated better

recommended. In research studies on samples of elite female senior

jumping, sprinting and agility abilities.

players [20,33], the endomorph somatotype component of players
in all positions was lower than 4. This finding explains why average

DISCUSSION

values of the endomorph component, recorded particularly in libero

The main goal of this study was to determine intra-positional and

and opposite players, can be considered a limiting factor in reaching

inter-positional differences in young female volleyball players (under

their maximum potential, but also represents an additional risk fac-

15 age group) during a period of their career in which specialization

tor for injuries to the lower back or knee during frequent landings

according to playing position is applied for the first time and the dif-

and sudden changes of speed and direction [28]. Such moves are

ferences within particular positions between more successful and less

very frequent in volleyball [22], so the reduction of subcutaneous fat

successful players start to be decisive as well. Investigated differ-

tissue in some players should be pursued by means of proper diet

ences regarded anthropometric and physical performance variables.

and physical activity.

Young female volleyball players in various playing positions differed

The greatest intra-positional differences in height were found in

significantly in height and all three somatotype components, where-

the setter position. This is generally the position in which, even at

as no significant differences were found in body mass, body mass

elite level, there are great individual differences in height. It can be

index or the measured physical performance variables. For inter-

assumed that, at club level, Croatian coaches do not have available

level results, the successful players usually had significantly greater

an adequate number of players taller than the average height from

height and lower BMI with higher physical performances.

each single age group, so taller players are employed primarily as

Usually, the selection of young female volleyball players for spe-

middle blockers and then as passer-hitters and opposite hitters. Yet,

cific playing positions in the analyzed clubs was mostly conducted

some coaches, because of the importance of this position, intention-

according to the body shape (height and somatotype components)

ally choose tall players with good motor abilities and leadership for

and not to the physical performance variables. Height cannot be

the setter position. In so doing, they are aware that this will have a

affected by training [45] and, considering its positive correlation with

short-term effect of worsening the attacking quality of the team for

maximum jump heights, is also an important requirement for suc-

the specific age group. Yet, they also know that such a choice can

cessful performance in those playing positions that require frequent

make a long-term contribution to the game quality of the senior

spiking and blocking. In modern volleyball, teams that dominate the

team.

game above the net win most often, and one of the most important

At first glance, it is surprising that more successful middle hitters

requirements is the selection of tall players for playing positions

are not significantly taller than less successful ones. Height is most

particularly characterized by above-the-net playing.

likely the main requirement for selection of players for this position,

Given that libero players do not play in the front row and are not

so players who play in this position, regardless of their efficacy, are

allowed to spike or block and that setters also spike very seldom,

taller than average. This finding is supported by the fact that less
Biology
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successful players in the middle blocker position are, on average,

cessful middle blockers and liberos have a significantly lower body

taller than more successful players in other playing positions.

mass.

Due to the specific task of the libero player, height does not rep-

Jumping, sprinting and agility abilities underlie the performance

resent an advantage for playing in this position. This observation

quality of all technical-tactical elements during a volleyball

could also explain the absence of significant differences in height

match [48,49]. These abilities enable good timing for the spike and

between more successful and less successful libero players. The

the block, as well as higher contact with the ball above the net. This

absence of differences in body mass between more successful and

evaluation could also explain the significant differences in those

less successful setters, opposites and passer-hitters is a consequence

physical performance differences found between more successful

of the significantly greater height of more successful players in those

and less successful young female volleyball players in all playing

positions The absence of differences in height between more suc-

positions. Upper body explosive power has been shown to be par-

cessful and less successful middle blocker and libero players is a

ticularly relevant mainly during forceful spiking and jump serves

consequence of the significantly lower body mass of the more suc-

[26]. Therefore, intra-positional differences regarding this ability in

cessful players in those positions. Significantly lower values of the

passer-hitters and opposites seem logical, because most successful

BMI in more successful players in comparison to less successful

players in these positions often use forceful jump serves as well as

players in all playing positions confirm the previous statement. New-

spikes. As opposed to passer-hitters and opposites, middle blockers’

ton’s second law states that it is harder to put into motion, stop or

spikes put more emphasis on precision as opposed to power. There-

change the direction of bodies of greater mass; acceleration of a body

fore, it is evident that coaches should select very tall, slim players

is inversely proportional to its mass; and bodies of greater mass are

with good lower body power and agility to play in this position from

affected by a stronger gravitational force. This means that, in a vol-

this age group, and coaches should not consider upper body power

leyball match, players with higher body mass indices move more

to be a limiting factor. Setters rarely spike during a match, so from

slowly on the court and jump less in comparison to their lower-body-

this point of view, the authors did not expect to find significant dif-

mass-index teammates of equal strength and skill [22].

ferences regarding upper body power between more successful and

Intra-positional differences in particular somatotype components

less successful players in this position. Actually, more successful

can be explained in the same way. More successful players, in all

setters were found to be significantly better than their less success-

positions except for libero, are characterized by the highest values

ful counterparts in the medicine ball throw (Table 4). The overhead

of the ectomorph somatotype component, whereas the endomorph

pass is a fundamental skill performed by setters during almost every

somatotype component is dominant in less successful players. The

match point to organize the attack. Adequate upper body power is

values of the somatotype components in more successful players in

necessary for young players so that their passing precision is not

the present research are similar to those in young members of the

impaired during repeated setting the spike, even at great distance.

Brazil Women’s National Team (3.1-2.2-3.9 [46]), as well as those

The observed inter-positional differences in height and somatotype

of candidates for the Turkey Women’s Youth National Volleyball Team

of young female volleyball players indicate that the unified talent-

(3.4-2.1-4.5 [29]). The ectomorph somatotype component is also

selection model often used in practice is not an adequate solution.

prevalent in elite Chinese senior women volleyball players, (3.7-2.9-

Selection for particular playing positions should be done by consid-

4.0 [47]), especially in the positions of middle blockers and oppo-

ering body size and shape of young female volleyball players. The

sites. This finding confirms the conclusions made by Papadopoulou

importance of height was confirmed, especially for the middle-

et al. [36] indicating that the somatotype of top young female ath-

blocker position, in which all players, regardless of their efficacy, are

letes does not differ significantly from the somatotype of top adult

taller than average. Height is important for success in all of the

athletes. The same authors claim that heredity represents an im-

other playing positions, except libero. Less successful female vol-

portant determinant of somatotypes and recommend that values of

leyball players in all playing positions are characterized by a higher

somatotype of young female volleyball players should be taken into

body mass index and dominance of the endomorph somatotype

account in the selection process, which is fully confirmed by the

component. Therefore, attention should be paid to a proper diet for

present study in young Croatian female players. Given that athletes’

players with excess subcutaneous fat tissue. Within all playing po-

somatotypes do not change from youth to adulthood, some talent

sitions, more successful players dominate in lower body power,

identification based on somatotype selection seems reasonable.

speed and agility, while more successful setters, passer-hitters and

It can be concluded that more successful young female volleyball

opposites dominate in upper body power as well. This finding con-

players base their superior play on a lower body mass index, less

firms that those physical performance variables must be taken into

prominent endomorph and mesomorph somatotype components

consideration in the process of selection of players for particular

and a more prominent ectomorph component compared to less

positions. Additionally, attention should be paid to the development

successful players in similar positions. More successful setters,

of those abilities during the training process. This study focused on

passer-hitters and opposites also dominate in height, in comparison

females, but further research should regard males as well. We ac-

to less successful players in the same positions, whereas more suc-

knowledge that successful volleyball playing is determined by sev-
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eral additional factors, other than optimum anthropometric and

CONCLUSIONS

physical performance variables values (e.g., training quantity and

This study provides an original position-specific description of the

quality, perceptive, cognitive and technical-tactical skills, and men-

anthropometric and physical performance variables of young female

tal qualities, amongst others). All the coaches of the studied teams

volleyball players. The obtained results provide a clearer insight into

in the present study regularly attended annual coaching seminars

the inter-positional and intra-positional differences in the investigated

organized by the Croatian Volleyball Federation. At these seminars

variables. Players in different positions differ in some anthropometric

it is discussed what type of training is required for younger age

variables but not in physical performance ones. Players of different

categories. Also, all coaches in the Dalmatia region communicate

performance levels differ in both anthropometric and physical perfor-

with each other and often coach friendly and competitive matches

mance variables.

(personal observations). Therefore, it can be assumed that there are

It can be assumed that the differences in quantity and quality of

a number of similarities in the training methods of these teams.

training among the teams probably affect, at least to some extent, their

However, there is no doubt that every coach adapts planning and

competitive efficacy. Using the results provided here, volleyball coach-

programming of the training process to the characteristics of his

es would be able to choose their young players for their most appropri-

team and her/his own coaching philosophy. Therefore, there is still

ate playing positions according to their anthropometric and physical

a potential effect of training differences on the observed reported

performance variables. This study provides reference data that could

data.

be used in designing training programs to assist young volleyball ath-

The information provided by this study has the potential to allow

letes with the development of position-specific training goals.

coaches and athletes to identify objective physical and performance
data specific for young players, for the purposes of evaluation and
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player development.

regarding the publication of this manuscript.

REFERENCES
1. Viitasalo JT, Rusko H, Pajala O, Rahkla P,
Ahila M, Montonen H. Endurance
requirements in volleyball. Can J App
Sport Sci 1987;12(4):194–201.
2. Thissen-Milder M, Mayhew JL. Selection
and classification of high school
volleyball players from performance tests.
J Sports Med Phys Fitness.
1991;31(3):380-384.
3. Barnes JL, Schilling BK, Falvo MJ, Weiss
LW, Creasy AK, Fry AC. Relationship of
jumping and agility performance in
female volleyball athletes. J Strength
Cond Res 2007;21(4):1192-1196.
4. Gabbett T, Georgieff B. Physiological and
anthropometric characteristics of junior
national, state, and novice volleyball
players. J Strength Cond Res
2007;21(3):902-908.
5. Grgantov Z, Katić R, Janković V.
Morphological characteristics, technical
and situation efficacy of young female
volleyball players. Coll Antropol
2006;30(1):87-96.
6. Grgantov Z, Nedović D, Katić R.
Integration of technical and situation
efficacy into the morphological system in
young female volleyball players. Coll
Antropol 2007;31(1):267-273.
7. Katić R, Grgantov Z, Jurko D. Motor
structures in female volleyball players
aged 14-17 according to technique
quality and performance. Coll Antropol
2006;30(1):103-112.
8. Smith DJ, Roberts D, Watson B.
Physical, physiological and performance
differences between canadian national
team and universiade volleyball players. J

Sports Sci 1992;10(2):131-138.
9. Mohamed H, Vaeyens R, Matthys S,
Multael M, Lefevre J, Lenoir M,
Philippaerts R. Anthropometric and
performance measures for the
development of a talent detection and
identification model in youth handball. J
Sports Sci 2009;27(3):257-266.
10. Reilly T, Williams AM, Nevill A, Franks A.
A multidisciplinary approach to talent
identification in soccer. J Sports Sci
2000;18(9):695-702.
11. Boone J, Vaeyens R, Steyaert A, Vanden
Bossche L, Bourgois J. Physical fitness of
elite Belgian soccer players by player
position. J Strength Cond Res
2012;26(8):2051-2057.
12. Duncan MJ, Woodfield L, Al-Nakeeb Y.
Anthropometric and physiological
characteristics of junior elite volleyball
players. Br J Sports Med
2006;40(7):649-651.
13. Marques MC, Van den Tillaar R, Gabbett
TJ, Reis VM, González-Badillo JJ.
Physical fitness qualities of professional
volleyball players: Determination of
positional differences. J Strength Cond
Res 2009;23(4):1106-1111.
14. Matthys SPJ, Fransen J, Vaeyens R,
Lenoir M, Philippaerts R. Differences in
biological maturation, anthropometry
and physical performance between
playing positions in youth team handball.
J Sports Sci 2013;31(12):1344-1352.
15. Granatelli G, Gabbett TJ, Briotti G,
Padulo J, Buglione A, D’Ottavio S,
Ruscello BM. Match analysis and
temporal patterns of fatigue in rugby

sevens. J Strength Cond Res
2014;28(3):728-734.
16. CEV - Confédération Européenne de
Volleyball [Internet]. [cited 2015
September 18]. Available from: http://
www.cev.lu/default.aspx
17. FIVB - Volleyball [Internet]. [cited 2015
September 18]. Available from: http://
www.fivb.org/en/volleyball/Rankings.asp
18. Milanese C, Piscitelli F, Lampis C,
Zancanaro C. Anthropometry and body
composition of female handball players
according to competitive level or the
playing position. J Sports Sci
2011;29(12):1301-1309.
19. Carter JEL, Ackland TR, Kerr DA, Stapff
AB. Somatotype and size of elite female
basketball players. J Sports Sci
2005;23(10):1057-1063.
20. Gualdi-Russo E, Zaccagni R.
Somatotype, role and performance in
elite volleyball players. J Sports Med
Phys Fitness 2001;41(2):256-262.
21. Malousaris GG, Bergeles KBNK,
Barzouka KG, Bayios IA, Nassis GP,
Koskolou MD. Somatotype, size and
body composition of competitive female
volleyball players. J Sci Med Sport
2008;11(3):337-344.
22. Sheppard JM, Gabbett TJ, Stanganelli
LC. An analysis of playing positions in
elite men’s volleyball: considerations for
competition demands and physiologic
qualities. J Strength Cond Res
2009;23(6):1858-1866.
23. Martín-Matillas M, Valadés D,
Hernández-Hernández E, Olea-Serrano F,
Sjöström M, Delgado-Fernández M,

Biology

of

Sport, Vol. 34 No1, 2016

25

Milić M et al.
Ortega FB. Anthropometric, body
composition and somatotype
characteristics of elite female volleyball
players from the highest Spanish league.
J Sports Sci 2014;32(2):137-148.
24. Hoffman JR, Ratamess NA, Neese KL,
Ross RE, Kang J, Magrelli JF,
Faigenbaum AD. Physical performance
characteristics in National Collegiate
Athletic Association division III champion
female lacrosse athletes. J Strength Cond
Res 2009;23(5):1524-1529.
25. Gabbett T, Georgieff B, Domrow N. The
use of physiological, anthropometric,
skill data to predict selection in a
talent-identified junior volleyball squad. J
Sports Sci 2007;25(12):1337-1344.
26. Grgantov Z, Milić M, Katić R.
Identification of explosive power factors
as predictors of player quality in young
female volleyball players. Coll Antropol
2013;37(Suppl 2):61-68.
27. Milić M, Grgantov Z, Katić R. Biomotor
status and kinesiological education of
girls aged 10 to 12 years–example:
volleyball. Coll Antropol
2012;36(3):959-966.
28. Milić M, Grgantov Z, Katić R. Impact of
biomotor dimensions on player quality in
young female volleybal players. Coll
Antropol 2013;37(1):93-99.
29. Ayan V, Bektas Y, Ali Emre E.
Anthropometric a performance
characteristics of Turkey National U-14
volleyball players. Afr J Phys Health Educ
Recr Dance 2012;18(2):395-403.
30. Bayios IA, Bergeles NK, Apostolidis NG,
Noutsos KS, Koskolou MB.
Anthropometric, body composition and
somatotype differences of Greek elite
female basketball, volleyball and
handball players. J Sports Med Phys
Fitness 2006;46(2):271-280.
31. Hoyo Lora MD, Corrales BS, Páez LC.
Determinación del somatotipo en
jugadores infantiles de voleibol: validez
como criterio de selección de jóvenes

26

talentos deportivos. Rev Bras
Cineantropom Desempenho Hum
2008;10(3):255-260.
32. Riegerová J, Ryšavý J.
Somatodiagnostics of female, secondary
school age volleyball players. Acta
Universitatis Palackianae Olomucensis
Gymnica 2001;31(1):37-42.
33. Zhang Y. An investigation on the
anthropometry profile and its relationship
with physical performance of elite
Chinese women volleyball players
[dissertation]. Lismore (NSW), Australia:
Southern Cross University; 2010.
[Internet] [cited 2015 May 30]. Available
from: http://epubs.scu.edu.au/cgi/
viewcontent.
cgi?article=1192&context=theses
34. Jakubšova Z, Vaverka F, Jandačka D.
Comparison of the lower extremities’
explosive muscular strength via jumping
tests in different performance level and
age groups of women volleyball players.
Acta Universitatis Palackianae
Olomucensis Gymnica 2011;41(4):713.
35. Melrose DR, Spaniol FJ, Bohling ME,
Bonnette RA. Physiological and
performance characteristics of adolescent
club volleyball players. J Strength Cond
Res 2007;21(2):481-486.
36. Papadopoulou DS, Gallos KG,
Paraskevas G. The somatotype of Greek
female volleyball athletes. Int J Volleyball
Res 2002;5(1):22-25.
37. Padulo J, Chamari K, Chaabène H,
Ruscello B, Maurino L, Sylos Labini P,
Migliaccio GM. The effects of one-week
training camp on motor skills in Karate
kids. J Sports Med Phys Fitness
2014;54(6):715-724.
38. Carter JEL, Heath BH. Somatotyping:
development and applications. New
York: Cambridge University Press; 1990.
39. Goulding M. Somatotype - 1.2.5.
Calculation and analysis [CD-ROM].
Mitchell Park: Sweat Technologies; 2010.

40. Sheldon WH. Atlas of Men: A guide for
somatotyping the adult male at all ages.
New York: Harper; 1954.
41. Marfell-Jones MJ, Stewart AD, de Ridder
JH. International standards for
anthropometric assessment 2012.
42. Katić R, Jukić J, Milić M. Biomotor status
and kinesiological education of students
aged 13 to 15 years - example: karate.
Coll Antropol 2012;36(2):555-562.
43. Padulo J, Tiloca A, Powell D, Granatelli
G, Bianco A, Paoli A. EMG amplitude of
the biceps femoris during jumping
compared to landing movements.
Springerplus 2013;2:520.
44. Hopkins WG. Measures of reliability in
sports medicine and science. Sports Med
2000;30:1-15.
45. Vando S, Filingeri D, Maurino L,
Chaabène H, Bianco A, Salernitano G,
Foti C, Padulo J. Postural adaptations in
preadolescent karate athletes due to a
one week karate training cAMP. J Hum
Kinet 2013;38:45-52.
46. Cabral BG, Cabral SA, Batista GR,
Fernandes Filho J, Knackfuss MI.
Somatotype and anthropometry in
brazilian national volleyball teams.
Motricidade 2008;4(1):67-73.
47. Voigt HF, Vetter K. The value of
strength-diagnostic for the structure of
jump training in volleyball. Eur J Sport
Sci 2003;3(3):1-10.
48. Stanganelli LC, Dourado AC, Oncken P,
Mançan S, Da Costa SC. Adaptations on
jump capacity in Brazilian volleyball
players prior to the under-19 World
Championship. J Strength Cond Res
2008;22(3):741-749.
49. Trajković N, Milanović Z, Sporis G, Milić
V, Stanković R. The effects of 6 weeks of
preseson skill-based conditioning on
physical performance in male volleyball
players. J Strength Cond Res
2012;26(6):1475-1480.

