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RESUMO

Introdugdo: Desde sua estréia nas Olimpiadas de Atlanta em 1996, o vélei de praia cresceu internacionalmente.
Uma abrangente coleta de dados de diferentes paises e niveis de competicéo fornecerd um banco de dados que pode ser
utilizado para caracaterizar os jogadores de voléi de praia e definir referéncias para as etapas do treinamento. Objetivo: O
propdsito desse estudo consiste em descrever e comparar os perfis antropomeétricos de jogadores e jogadoras espanhdis
de vélei de praia, de diferentes niveis de competicdo, em relacdo ao rendimento esportivo. Métodos: A amostra com-
preendeu 150 jogadores participantes do Campeonato Espanhol de Vidlei de Praia de 2011 (categorias Sub-19, Sub-21 e
Sénior). Ao usar o ranking fornecido pela Real Federacdo Espanhola de Voleibol, os jogadores foram distribuidos através
de niveis de rendimento (nivel 1: jogadores entre o primeiro e quarto colocado; nivel 2: entre o quinto e nono colocado
e nivel 3: a partir do décimo até o décimo-sétimo colocado). O estudo incluiu um grupo de 18 jogadores do nivel 1
(M1), 39 do nivel 2 (M2) e 22 do nivel 3 (M3) e 18 jogadoras do nivel 1 feminino (F1), 41 do nivel 2 (F2) e 12 do nivel 3
(F3). Resultados: A amostra masculina de alto nivel (M1) apresentou uma idade média significativamente menor (19,33
anos) do que os jogadores da elite internacional (30 anos). A estatura e o peso corporal dos jogadores espanhdis de nivel
mais alto, em ambos os sexos, apresentaram valores inferiores aos apresentados pelos jogadores da elite internacional.
Concluséo: A altura e o componente de gordura sdo responsdveis pelas diferencas entre os jogadores de vélei de praia de
alto nivel e nivel inferior, tanto para homens quanto para mulheres. Além disso, quanto mais alto o nivel de rendimento,
maior a estatura e menor o componente de gordura. Considerando-se os dados observados no estudo, o processo de
selecdo de talentos no volei de praia espanhol deve priorizar a selecéo de individuos mais altos do que atualmente. Nivel
de evidéncia lll; Estudos terapéuticos-Investigacdo dos resultados do tratamento.

Descritores: Composicdo corporal; Esportes; Classificacdo, Tendéncias.

RESUMEN

Introduccién: Desde su estreno en las Olimpiadas de Atlanta en 1996, el Vdleibol de Playa crecié internacionalmente.
Una amplia colecta de datos de diferentes paises y niveles de competicién proveerd un banco de datos que puede ser
utilizado para caracterizar a los jugadores de véleibol de playa y definir referencias para las etapas del entrenamiento.
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Objetivo: El propésito de este estudio consiste en describir y comparar los perfiles antropomeétricos de jugadores y jugadoras
espanoles de Voleibol de Playa, de diferentes niveles de competicion, con relacién al rendimiento deportivo. Métodos: La
muestra comprendio a 150 jugadores participantes del Campeonato Espariol de Voleibol de Playa de 2011 (categorias
Sub-19, Sub-21y Sénior). Al usar el ranking suministrado por la Real Federacién Espaniola de Voleibol, los jugadores fueron
distribuidos a través de niveles de rendimiento (nivel 1:jugadores entre el primero y el cuarto colocado; nivel 2: entre el quinto
yelnoveno colocado; y nivel 3: a partir del décimo hasta el décimo-séptimo colocado). El estudio incluyd a un grupo de 18
Jjugadores de nivel 1 (M1), 39del nivel 2 (M2) y 22 del nivel 3 (M3) y 18 jugadoras del nivel 1 femenino (F1), 41 del nivel 2 (F2),
y 12del nivel 3 (F3). Resultados: La muestra masculina de mayor nivel (M1) presentd una edad promedio significativamente
menor (19,33 arios) que los jugadores de la élite internacional (30 afios). La estatura y el peso corporal de los jugadores
espanoles de nivel mas alto, en ambos sexos, presentaron valores inferiores a los presentados por los jugadores de la élite
internacional. Conclusion: La altura y el componente de grasa son responsables por las diferencias entre los jugadores de
véleibol de playa de alto nivel y nivel inferior, tanto para hombres como para muijeres. Ademds, cuanto mds alto el nivel
de rendimiento, mayor la estatura y menor el componente de grasa. Considerdndose los datos observados en el estudio, e
proceso de seleccion de talentos en el Voleibol de Playa espariol debe priorizar la seleccion de individuos mds altos que los
que hay actualmente. Nivel de evidencia lll; Estudios terapéuticos-Investigacion de los resultados del tratamiento.

Descriptores: Composicion corporal; Deportes; Clasificacion, Tendencias.
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INTRODUCTION

Since its debut at the 1996 Atlanta Olympics, beach volleyball has
grown on the international sports scene to the point that it was one of the
star events of the latest Olympics.! As a result, the number of events and
participants in official competitions around the world in recent years has
increased, leading in turn to several studies designed to determine some
of the characteristics of elite beach volleyball players.>” Investigations
have mainly focused on defining the anthropometric characteristics of
top performing players. Their findings have made it possible to identify
a model on which to base the talent selection process.® Based on elite
players, the model indicates that selection criteria should be for a height
of around 194 cm and a body weight of 88.5 kg for male players and
178.8 cm and 67 kg for female players.*7*1" However, we have found no
studies on anthropometric characteristics at different stages of beach
volleyball training to show whether morphological and constitutional
factors affect performance level during the formative stages of a player’s
life. A more extensive collection of data on beach volleyball players
from several countries and competition levels will provide a database
to characterise beach volleyball players and make it possible to define
specific points of reference for training stages.®

The silver medal won in the men’s beach volleyball at the 2004
Olympic Games in Athens was Spain’s highest achievement in this sport
atany Olympics. In order to discover the generational potential in terms
of anthropometric values, the objective of this study was to describe
and compare the anthropometric profile of Spanish beach volleyball
players at different levels of competition, in both the men'sand women's
categories, in relation to the sports performance level obtained at the
most important event of the Spanish beach volleyball calendar.

MATERIALS AND METHODS

The study sample comprised 150 players participating in the Spanish
Beach Volleyball Championships, held in Las Palmas de Gran Canaria
in July 2011, at Under 19, Under 21 and Senior level, in both the men’s
and women'’s category.

Subjects were assessed by gender and distributed by performance,
resulting in 18 male players at level 1 (M7), 39 at level 2 (M2) and 22 at
level 3 (M3). The female subjects comprised 18 players atlevel 1 (F1), 41
atlevel 2 (F2) and 12 at level 3 (F3). (Table 1)

The performance groups were formed using the ranking provided
by the Royal Spanish Volleyball Federation for each category (Under
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Table 1. General characteristics of subjects by ranking and gender.

Male Female
(n=79) (n=71)
M1 M2 M3 F1 F2 F3
(n=18) (n=39) (n=22) (n=18) (n=41) (n=12)
Age 19.33° 2143 26.36 1944 19.95 17.00
(years) (+4.86) (+5.33) (+8.38) (+5.03) (+5.26) (+£1.53)
Height 187.05P 184.66 18340 173.72 172.36 168.75
(cm) (+6.18) (+7.55) (+6.61) (+4.81) (+5.59) | (£10.14)
BW 7643 78.89 79.00 64.99 64.88 65.84
(kg) (+£8.63) (£10.26) (£9.43) (+4.96) (+£7.89) (£12.26)

@p<0.01 (M1 vs. M3); ® p< 0.05 (M1 vs. M3).

19, Under 21 and Senior). Level 1 was defined as players ranked first to
fourth, level 2 as those ranked fifth to ninth and level 3 as players ranked
tenth to seventeenth. These groups were established globally in the
three categories, divided only by gender. All subjects were informed
of the nature of the study and its intended uses. They all gave written
consent, following the ethical principles of the Declaration of Helsinki
on research involving human subjects (adopted by the 18" Assembly
of the World Medical Association, held in Helsinkiin 1964, and amended
by the 59" General Assembly, held in Seoul in 2008).

Measuring equipment comprised a Vernier Calliper (Holtain Ltd,
Crymych, United Kingdom) with a triangular fixed jaw at the head and a
second movable jaw, a measuring range of 63 to 213 cm and a measuring
error of 0.1 mm, and a Detecto balance (Lafayette Instruments Company,
Lafayette, Indiana, USA) with a measuring interval of 0 to 150 kg and accuracy
to 200 g. Equipment was regularly calibrated and zero adjustments were
made before each measurement. Skinfolds were measured with a Holtain
Skinfold Calliper (Holtain Ltd, Dyfed, UK)'? with a measuring range of 0 to
48 mm, 0.2 mm dial graduation and 10 g/mm? constant pressure. The
height of each subject was measured with a Holtain stadiometer (Holtain
Ltd, Dyfed, UK), accurate to 1 mm. Girth measurements were taken with a
flexible metal measuring tape (Holtain Ltd, Dyfed, UK) with a scale of 0.1 cm.

Measurements were taken for each subject for weight and height;
skinfolds of the triceps, subscapularis, suprailiac, abdominals and anterior
thigh and lower leg; arm girth (tensed and relaxed) and waist, thigh and
lower leg girth; and the biepycondilar diameters of the humerus, femur
and biestiloid. Values were also determined for weight in fat and muscle
and bone weight; addipose, muscle and bone tissue percentage; and
somatotype calculation. The description of anatomical landmarks, body
mass, girths, diameters and skinfolds, and the methodology used for
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data collection, correspond to the work by Lohman et al.'* Body mass
index (BMI) was calculated using the Quetelet index.™ Somatotype was
assessed through the methodology described by Heath-Carter.’> The
body composition study was based on the proposal presented by De
Rose & Guimaraes'® using the Matiegka equation'” and fat percentage
was determined using the equation developed by Carter.’ Following
the recommendations and methodologies of various authors,>?' mea-
surements were taken on players’'dominant side.

Statistical analysis

SPSS for Windows package version 19.0 (SPSS, Inc.,, Chicago, IL)
was used for statistical analysis of the data obtained from the study
sample. Basic descriptive statistics were performed on the description
of the study variables.

A normality test (Shapiro-Wilk) was applied to each series of data.
Depending on each case, comparative statistics to quantify and assess
changes between the study variables by category were performed using
the paired samples t-test for independent samples and the Mann-Whitney
U test for independent samples. The statistical calculations were made
using a significance level of p<0.05.

RESULTS

Table 1 shows the mean and standard deviation for the age and
basic anthropometric data - height and body weight (BW) - by ranking
and gender.

Table 2 shows the body composition data (muscle and fat tissue, in
weight and percentage) by ranking and gender.

Body shape and composition of the sample, estimated from the
somatotype and its three components (endomorphic, mesomorphic and
ectomorphic), organised by ranking and gender, are described in Table 3.

Figure 1 shows the box plots for muscle percentage, fat percentage
and sum of skinfolds by ranking and gender.

Table 2. Description of body composition values by ranking and gender.

Male Female
(n=79) (n=71)
M1 M2 M3 F1 F2 F3
(n=18) (n=39) (n=22) (n=18) (n=41) (n=12)
Muscle 38.12 3932 39.07 30.11 2932 29.20
weight' (kg) | (+436) | (+4.64) | (#442) | (*2.10) | (#3.03) | (+539)
Muscle 4992 49,94 4953 46.39 4533 4449
Percentage (*£2.10) (*1.71) (£1.83) (£2.24) (+£2.45) (+3.06)
Weight in 6.50° 7.59 821 11.22 1191 13.00
fat (kg) (£1.75) (£3.04) (£2.17) (£2.04) (£3.18) (£3.70)
Fat percentage? 8.40° 9.41b 10.27 17210 18.14 19.50
(£1.53) | (+255) | (£1.83) | (£238) | (£3.00) | (+£2.89)
> 6 Skinfolds 55372 65.77° 73.16 88.10° 94.11 102.88
(mm) (£14.62) | (£25.00) | (£1748) | (£15.38) | (£19.40) | (£18.70)

Equation for calculating Muscle Weight.!” 2 Equation for calculating Fat Percentage.’® @ p< 0.01 (M1 vs. M3); ©
p<0.05 (M2 vs. M3; F1 vs. F3).

Table 3. Description of somatotype values (endomorphy, mesomorphy and ecto-
morphy) by ranking and gender.

Male Female
(n=79) (n=71)
M1 M2 M3 F1 F2 F3
(n=18) (n=39) (n=22) (n=18) (n=41) (n=12)
Endomorphy 21620 272 292 3752 398¢ 462
(£0.51) (£1.07) (£0.72) (+£0.70) (£0.91) (£0.93)
Mesomorphy 349 391 394 2.58° 2.83 3.25
(+0.74) | (*1.26) | (£1.10) | (£0.88) | (*1.04) | (x1.01)
Ectomorphy 3782b 3.10 281 3120 294 217
(+0.86) (£1.30) (+0.91) (+0.81) (+£1.07) (+£1.00)
©p< 001 (M1 vs. M3; F1vs. F3; F2 vs. F3);® p<0.05 (M1 vs. M2; F1 vs. F3; F2 vs. F3)
208

DISCUSSION

Surprisingly, the age of male Spanish beach volleyball players de-
creased the higher their ranking was; i.e. the top players (M1) had a lower
average age (19.33 years) than players at the other levels (M2 and M3),
with statistically significant differences (p=0.01) between the highest
(MT1) and lowest (M3) performing players. Female players did not have
the same distribution: the groups with a higher average age (19.44 and
19.95 years) were ranked higher (F7 and F2).

When we compared our group of top male players (M7) with the
625 players classified at the World Tour and the Olympic Games for the
period 2000 to 2006, the values of our group were significantly lower
(19.33 years) than the average of 30 years for men’s international elite
players. The same occurred in the sample of female players: the top 617
players had an average age of 28 years, in comparison with the average
of 19.44 years of the Spanish players. This was also seen in a study of
16 elite male Brazilian players in the 2009 Brazilian series, who had an
average age of 28 years.> When we compared the 2006 Brazilian men's
beach volleyball series, whose sample is organised by ranking,’ a cross
reference of their best players with our sample (M7) showed the same
differences (31 years versus 19.33 years in our M1 group), whereas in the
lowest ranking Brazilian group, these differences decreased (27.9 years
versus 26.36 years in our M3 group).

The characteristics of play make height a determining morpholo-
gical parameter in beach volleyball. The top male and female players
(MT and F1) showed higher average values (1.87 m and 1.73 m) in this
parameter than the rest of the sample, where this value decreases with
performance. This is confirmed by the comparison between M7 and M3,
which shows significant differences (p=0.05).

Comparison of our results with the 91 winning male players at the
FIVB beach volleyball tournaments’ shows a greater average height of
1.92 m as opposed to the 1.87 m of our top level sample (M1), clearly
illustrating the disadvantage of our players in this parameter. The same
occurs with the female players when we compare our sample with the
56 winning female players at the FIVB tournaments,® whose average
height was 1.78 m in comparison with the 1.73 m of our top ranking
female players (F7). This pattern is confirmed in both male and female
players on comparing our sample of top players (M7 and F1) with earlier
studies on elite players.*> A comparison of this study with players in the
Brazilian men’s beach volleyball series® shows the lower height of our
top male players (M1), with an average difference of 7 cm. Our men'’s
sample shows greater height, by just 2 cm, when compared with 13
elite South African players.?

In terms of body weight, in the men’s sample it was observed, with no
significant differences, that the MT group weighs less, showing a pattern
of lower ranking with increased body weight. However, this pattern was
not seen in the female players, where results remained quite similar. A
comparison of our results with a sample of top level international pla-
yers* shows lower values, with average differences of 12.07 kg for men
and 2.01 kg for women. The average weight of elite male South African
players?is also lower, by 5.58 kg. This pattern of lower weight in our top
male players (M1) is confirmed by comparison of data obtained in other
studies of elite players,® with average differences of 14.87 kg. These data
indicate that our top male players are shorter and have less body weight
than various elite players from a number of countries. These results may
be conditioned by the lower age of our sample.

The increased body weight between M1 and M3 is primarily conditio-
ned by the fat percentage (8.4% versus 10.27%; p=0.002) rather than the
muscle tissue percentage, which maintains similar values in both groups.
These increases in fat tissue between the top and the lower ranking
players are confirmed by the weight in fat, with significant differences
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Figure 1. Box plots for muscle percentage, fat percentage and sum of skinfolds by ranking and gender.

between M7 and M3 (p=0.07). The sum of skinfolds also shows these
significant differences between M1 and M3 (p=0.002). Although our top
ranking players are similar to lower ranking players in terms of muscle
tissue, in both percentage and mass, they are differentiated by fat tissue
(in both mass and percentage) and the sum of skinfolds.

The fat percentage data for M7 in comparison with elite male Bra-
zilian players®> show minimal average differences (0.3%). In contrast, a
comparison with the data for elite male South African players? shows
that the difference is favourable to our players, who have an average
of 4.72% less fat.

For female players, body weight by ranking does not make any
differences that need to be taken into account, showing no significant
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differences between weight and muscle percentage. However, differences
are found when we compare groups F1 and F3in fat percentage (p=0.02)
and sum of skinfolds (p=0.02), with higher ranking players showing lower
average values in these parameters (F7).

The somatotype of the male players in our study confirmed
the pattern indicated above: increased weight is associated with
differences in fat content. This is obvious when we observe the
statistically significant differences in the endomorph component
between groups M7 and M3 (p=0.001) and M1 and M2 (p=0.03). The
mesomorphic component did not establish significant differences
between our groups by ranking, confirming that muscle tissue does
not differentiate the players in our sample. Ectomorphy, however,
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established significant differences between M1 and M3 (p=0.002)
and between M1 and M2 (p=0.05), confirming once again that
height is a particularly relevant component in differentiating the
highest and lowest performing beach volleyball players.

In the female sample, it is worth noting the differences found
between groups F1 and F3. Surprisingly, differences appear in the
three components: endomorphy (p=0.007), mesomorphy (p=0.03)
and ectomorphy (p=0.008), indicating that the difference between
the highest and lowest performing female players in our study was
determined by lower fat component and greater height.

CONCLUSION

The following conclusions can be made from the data obtained:
a) Men's international elite players have a higher average age than our
top male players (MT).
b) panish players of both genders are taller the higher their level is.
However, the average height of our top male and female players (M1
and F1) is well below the average height of international elite players.
) The top Spanish beach volleyball players, both male and female, have
lower body weight than elite players in this sport.
d) Height and fat component are responsible for differences between
top beach volleyball players and others at lower levels, for both genders,
and higher performing players are taller and have a lower fat component.

e) The talent selection process in Spanish beach volleyball should aim
to find taller individuals than the players it is currently choosing.

The data obtained allow us to outline the following considerations
about the training process: a) the training process for beach volleyball
players must be guided by the anthropometric profile of elite players,
which is an essential factor in talent selection; and b) in each age category
reference values for players’ body composition need to be taken into
consideration to enable them to reach higher levels of performance. It
would be advisable for the Spanish beach volleyball competition calendar
for all age categories to be annual rather than restricted to just three
months, as a way to improve the structure of the training process for
this sport. Future studies should be conducted in all age categories not
studied so far to complete the anthropometric profile of beach volleyball
players throughout their training process.
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