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ABSTRACT

The relative age effect (RAE) refers to the advantage of the athletes born on the first months of the sport selection period
compared to those born months later during such a selection process, which tends to favor athletes who are in a more
developed maturational stage or those who have more advanced physical development compared to their younger
counterparts born in the same year. This advantage occurs mainly in sport whose physical characteristics are determinant for
obtaining success, such as volleyball, which leads to the premature exclusion or dropout of potential talents from sport. This
study aims at assessing the RAE presence in Brazilian men’s and women’s elite volleyball by analysing the number of
athletes who were born in each trimester of the year and had been ranked to the main national Super Leagues. The results
showed no effect related to the RAE in Brazilian women’s elite volleyball, whereas there was a higher representation of male
athletes born in the first trimester compared to the ones born on the 3rd and 4th trimesters. These results point to a need for
better understanding the causes and consequences of RAE in Brazilian men’s volleyball in order to avoid premature
exclusion or dropout of potential talents, thus, enabling an even greater development of this sport in the country.
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RESUMO

O efeito da idade relativa (EIR) refere-se a vantagem de atletas nascidos nos primeiros meses do periodo de selecdo em
relagdo a seus pares nascidos em meses posteriores no processo de selegdo esportivo, que tende a favorecer atletas que
encontram-se em estagio maturacional ou de desenvolvimento fisico mais avangados que o de seus colegas mais jovens
nascidos no mesmo ano. Esse favorecimento ocorre principalmente em esportes cuja caracteristica fisica ¢ determinante para
se obter sucesso, como o voleibol, acarretando na exclus@o ou abandono prematuro da modalidade por parte de talentos em
potencial. O objetivo do estudo foi avaliar a presenga do EIR no voleibol brasileiro de elite feminino e masculino, pela
analise da distribuicdo do nimero de atletas rankeados para as Superligas masculina e feminina nascidos em cada trimestres
do ano. Os resultados indicaram ndo haver EIR no voleibol feminino brasileiro de elite, enquanto no masculino ha uma maior
representagdo de atletas nascidos no primeiro trimestre em comparagdo aqueles nascidos nos 3° e 4° trimestres. Esses
resultados apontam para a necessidade de se entender melhor as causas e consequéncias do EIR no voleibol masculino
brasileiro, afim de evitar a exclusdo ou abandono precoce do esporte de possiveis talentos, permitindo um maior
desenvolvimento da modalidade no pais.

Palavras-chave: Grupos etarios. Voleibol. Desempenho Atlético.

Introduction

Volleyball is a sport with intermittent demands and a predominant use of the anaerobic
alactic energy system at the decisive moments of the match, since it intersperses explosive
high-intensity actions with moments of low intensity'. These actions are mainly expressed by
Jjump movements, blocks and attacks, which demand a great muscle strength of the upper and
lower limbs®. Therefore, more well-succeeded volleyball teams usually have not only
technical and tactical superiority, but also a physical® distinction; the later has been shown to
be increasingly decisive when selecting the athletes”.

Petroski et al.” found that athletes of the Brazilian men’s volleyball adult team became
significantly higher and had more muscle mass over a period of 11 years. That is due to
having a higher stature, which is a primordial factor for achieving the high level in current
volleyball®, together with the lower limbs muscle strength, which is required to the hundreds
of jumps performed during the match, especially in blocks and serves. On the other hand, the
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greater explosive muscle strength of the upper limbs optimizes the most effective actions,
such as the power of ball contact. These characteristics are highly desirable for succeeding in
this sport”.

The need imposed to clubs and sport schools to achieve victorious results even when
dealing with junior teams’ may lead to the selection of children and teenagers mainly based
on their stature and muscle strength, which may result in the exclusion of those in later
maturational stages®.

Considering the influence of maturational issues when selecting future sportsmen, a
variable is emphasized by several studies, that is, the relative age effect (RAE), which refers
to the possible advantage given to athletes born in the first months of the selection year”'’.
This 1s due to the fact that as they are grouped according to their year of birth, their
maturational stages and, consequently, their stature and physical capacity tend to be more
developed compared to their counterparts born some months later®.

Apart from competition, the disadvantage of the athletes born in the last months of the
year may result in their exclusion or dropout from sport, which leads them not to achieve
other social or psychological benefits, pursued by young children and teenagers when
practicing and joining a sport team''. The feeling of self-efficacy of these athletes, for
example, may be reduced'?, which may result in a diminished attendance of these individuals
in physical activity programs'*'*; an effect that may be prolonged until the adult life".

When analysing collective sport, it can be seen several studies that have investigated
this theme in relation to some sport, such as, soccerlo’m, futsal”, basketballlg, and hockey19 )
However, only four studies involving volleyball athletes were found 2.

The study by Nakata and Sakomoto® included Japanese elite volleyball adult athletes
of both sexes and identified the relative age effect only in women. Grodin et al.’, in turn,
found no relative age effects in Canadian volleyball players of several categories, neither for
men nor for women. On the other hand, Campos et al.”' showed a prevalence of male
volleyball players born on the first semester of the year among the players who competed the
2015 world championship in all the categories assessed (under-19, under-21 and under-23),
with the most consistent effect appearing in the younger categories, whereas in the elite world
cup of the same year the RAE was not found. Okazaki et al.*> evaluated the Brazilian young
female volleyball players under 14 years of age and showed a significantly higher number of
girls born on the two first trimesters of the selection year. However, one cannot infer that the
RAE presence on women’s Brazilian volleyball reported by the authors is maintained up to
the adult highest levels.

The number of studies involving female athletes is also scarce™. In general,
differences between men and women have been found in respect to the type of sport in which
RAE occurs for each of them®, either in the presence or not of the relative age effect in the
same sport'**, and to the strength of such effect”, which demands a separate investigation of
the RAE in relation to the sexes.

The results involving RAE in women are still controversy. Some of them show a
strong presence of this effect in all categories of a same sport, such as hockey and soccer'*?,
whereas others identified a decrease or even an elimination of the RAE with the increase of
the age group when considering a same female collective modality, such as in handball and
basketball'®*°, or they found no biased distribution among the four birth trimesters®’.

Considering the relevance of acknowledging the presence of the RAE in the process of
selecting volleyball athletes to a greater development of this sport, in addition to the need of
investigating this subject between sexes, separately, the present study aims at assessing the
presence of the relative age effect in Brazilian men’s and women’s elite volleyball.
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Methods

Sample

The sample consisted of the date of birth of 314 athletes, 179 men and 135 women
ranked, that is, officially able to compete in the men’s and women’s Super Leagues in the
2016/2017 season of the Brazilian Volleyball Confederation (CBV), which are the main
Brazilian national tournaments.

Procedures

This study applied similar methods of previous studies'”'® by collecting data directly
from the official CBV website. On this website there are documents released to the press
about the official ranking of all the 314 Brazilian athletes of the men’s and women’s Super
Leagues in the 2016/2017 season, including their dates of birth. The data were tabulated in a
spreadsheet, and the analysis was carried out by considering the athletes’ trimesters of birth,
which is a traditional form of analysis'®*'. The first trimester comprises the athletes born in
January, February and March; the second one includes athletes of April, May and June; the
third trimester embraces the athletes of July, August, and September, whereas the fourth
trimester includes those born in the last three months of the year.

Statistical Analysis

A Chi-Squared test was used to compare the differences of the proportion of births
among the four trimesters. A subsequent analysis of proportion 2x2 with Bonferroni
correction in each quartile was carried out to point out the direction of the potential
differences. The significance level adopted was a = 5%.

Results

The results found in relation to the distribution of the birth quartiles of men and
women are shown by means of the absolute and relative numbers of the athletes in each
quartile in Figure 1.
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Figure 1. Distribution of the birth quartiles of the male and female athletes ranked for the

2016/17 Super Leagues.
Caption: a — difference for the first quartile (p < 0.0001)
Source: The authors

When comparing the trimesters of birth of men by using the proportion analysis and
applying Bonferroni correction (p value adjusted to p < 0.00833), significant differences were
found between the 1st x 3rd quartile (p <0.0001), and 1st quartile x 4th quartile (p <0.0001).
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Discussion

The present study aimed at analysing the presence of the relative age effect in
Brazilian men’s and women’s elite volleyball. The results showed a balanced distribution of
the number of births in the four trimesters for female volleyball players, and a greater
representation of male athletes born in the first trimester compared to those born on the 3rd
and 4th trimesters.

Therefore, data showed that Brazilian men’s elite volleyball also has the RAE. This
effect has been shown to be prominent in some sport, such as volleyball, in which physical
characteristics are determinant for their players®™. A possible explanation is that the
maturational differences on this type of sport influence the selection of the athletes in younger
categories, possibly prematurely excluding talents whose maturation occurred later compared
to those born in earlier quartiles®*. In general, younger athletes have a lower stature and less
muscle mass, which are characteristics strongly related to the maturational stage™®.

Since these athletes are often wrongly identified as less talented then their counterparts
with more vigor and physical structure, several of them suffer from exclusion or dropout of
sport; the latter is associated to psychological factors as motivation and self-efficacy”, thus,
not reaching the adult category™ in which the relative age effect is reflected, although later
these athletes may potentially have a physical performance similar to those that continued in
the sport™*.

The results of the present paper differ from the ones found in the studies by Nakata
and Sakomoto®® and Grodim et al.”, which did not identify the RAE in male volleyball players
from Japan and Canada, respectively. However, it is pointed out that this effect is more
commonly found in regions where a given sport is highly popular and competitive®.
Competitiveness is defined®® as the number of athletes susceptible to participate in a given
sport; this number is related to the popularity of such a sport in a certain region. The
importance of the number of available athletes is exemplified in the study by Cobley et al.’’,
which highlighted the impact of a substantial decrease of the male population and, thus, of
available athletes in the RAE of the German professional soccer. The high popularity’> and,
consequently, the competitiveness of the Brazilian volleyball compared to the Japanese and
Canadian ones may explain the differences of the results found among the studies.

The persistence of the RAE in Brazilian men’s elite volleyball points to a possible
national problem in the selection process of athletes that may result in potentially detrimental
consequences for the development of this sport in Brazil, since it challenges the world
volleyball tendency in which the distribution of the dates of birth is balanced in athletes who
reach the elite’’. The greater exclusion of the athletes born on the second semester of the
selection year may prevent either the development or the detection of several other athletes
that could reach the world elite and contribute to the development of Brazilian men’s
volleyball.

The women’s volleyball, in turn, showed no RAE, which differs from the study by
Okazaki et al.* that identified a strong RAE in the Brazilian female volleyball players who
were under 14 years of age and had participated in an international volleyball tournament in
2005. However, the union of both studies support other researches that pointed out the RAE
in young women’s categories at the same time that they did not find this effect in
postpubescent categories'©*>~°. This difference may occur because of the maturational
particularity of women who reach the maturational state in earlier ages if compared to menS8.

The study by Marques et al.7 showed that the greatest part of the male Brazilian
volleyball players initiated in systematic training and tournaments after being 14 years old,
which indicates that this main selection period occurs after the age studied by Okazaki et al.*?,
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when the greatest part of the girls is in a more developed and uniform maturational stage®*.
This implies in a non-relative age effect on the adult elite category. According to Vincent and
Glamser”, primordial characteristics also in women’s volleyball, such as stature, resistance
and muscle strength are developed in female young children differently from the male ones up
to approximately the age of 13 years, when they reach a plateau. Therefore, considering the
age group studied by Okazaki et al.*?, the older athletes have still being favored due to this
maturational advantage, which would be equalized in older age groups afterwards.

Another possible explanation that has been pointed out by the literature when
considering the smaller or inexistent relative age effect found in female groups of athletes is
related to sociological issues®™. The girls who prematurely develop compared to their
counterparts may suffer from a process of social pressure and inhibition®’, as culturally the
women’s body understood as ideal is opposite to the one that is considered ideal for sport™.
These undesirable corporal changes, such as the increase of arm and thighs circumferences in
volleyball athletes®® may, thus, result in the dropout from sport. Therefore, athletes with later
development could have more time and possibilities to be technically and tactically greater
developed”’,”.

In addition, studies suggest that, opposite to the male sex, the female maturation would
tend to add some physical characteristics that are detrimental to the sport performance, such
as larger hips and a higher index of body mass>’. Therefore, Okazaki et al.”* suggest that
athletes who were part of their study were not in an advanced maturational process enough to
influence their performance yet. It could be suggested that another possibility for the
advantage of older athletes in prepubescent groups could rely on the benefits of a possibly
more advanced motor development of the young athletes born in the first and second quartiles
in relation to those born later in the same year. This advantage would be, then, progressively
equalized in older categories.

It 1s necessary to work in order to elucidate which of these possibilities and several
others are really preponderant for either diminishing or eliminating the relative age effect on
female adult categories, as it can be a good indicator according to which one can establish
effective actions to either minimize or cease the relative age effect on younger women’s
categories and on men’s categories, strengthening Brazilian volleyball even more.

An important point to be considered in further studies on the RAE, and that is shown
as a limitation of the present study, is specifically assessing the athletes’ maturation, but not
only considering their chronological ages, as they may not necessarily coincide™. Therefore, a
better inference may be reached about the real effects of the athletes’ maturation on their
selection for competitive volleyball teams. Moreover, the investigations should also include
the analysis of the distribution of birth dates and maturation of sport dropouts, or even
compare this distribution in relation to the starters and backups of the volleyball teams in
order to obtain a better conclusion regarding the causes and implications of the RAE in this
sport. Considering soccer, for example, it was shown that athletes born in the first semester
have more game time®’, and that those born in the second semester seem to go through a
strategic adaptation, migrating to a sport with less physical requirements or to other forms of
sport participation, such as refereeing™.

In general, the presence of the RAE in men’s volleyball shown in this study points to
the need of clubs and federations to identify the factors responsible for this result, with the
intention of either eliminating or minimizing this effect, thus, assuring a non-premature
exclusion of potential talents born in the second semester of the year, and a more fair and
effective selection, since their physical disadvantages are normally not long-lasting®*° and the
idea of talent overpass the physical superiority.
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Conclusions

The present study came to the conclusion that the relative age effect is not found in
Brazilian women’s elite volleyball, however, it is seen in men’s volleyball, which shows a
biased distribution of the athletes’ birth dates; the first trimester is significantly different from
the third and fourth trimesters. These results reinforce the need for working towards a fully
understanding of the causes and consequences of the presence of the RAE in Brazilian
volleyball in order to avoid the premature sport exclusion or dropout of potential talents,
which will minimize their possible psychological and social damages, in addition to allowing
a greater development of this sport in Brazil.

References

1. Sheppard JM, Gabbett T, Taylor KL, Dorman J, Lebedew AJ, Borgeaud R. Development of a repeated-effort
test for elite men’s volleyball. Int J Sports Physiol Perform 2007;2(3):292-304. DOI: 10.1123/ijspp.2.3.292

2. Simdes RA, Salles GSLM, Gonelli PRG, Leite GS, Dias R, Cavaglieri CR, et al. Efeitos do treinamento
neuromuscular na aptiddo cardiorrespiratdoria e composicao corporal de atletas de voleibol do sexo feminino.
Rev Bras Med Esporte 2009;15(4):295-298. DOI: 10.1590/S1517-86922009000500013

3. Peifia J, Rodriguez-Guerra J, Busca B, Serra N. Which skills and factors better predict winning and losing in
high-level men’s volleyball?. J Strength Cond Res 2013;27(9):2487-2493. DOI:
10.1519/JSC.0b013e31827f4dbe

4. Fonseca-Toledo C, Roquetti P, Fernandes-Filho J. Perfil antropométrico de atletas brasileiros de voleibol
infanto juvenil em diferentes niveis de qualificagdo esportiva. Rev Salud Publica 2010;12(6):915-928. DOI:
10.1590/S0124-00642010000600004

5. Petroski EL, Fraro J, Fidelix YL, Silva DAS, Pires-Neto CS, Dourado AC, et al. Caracteristicas
antropométricas, morfologicas e somatotipicas de atletas da selecdo brasileira masculina de voleibol: estudo
descritivo de 11 anos. Rev Bras Cineantropom Desempenho Hum 2013;15(2):184-192. DOI: 10.5007/1980-
0037.2013v15n2p184

6. Cabral BGA., Cabral SAT, Batista GR, Fernandes Filho F, Knackfuss MI. Somatotipia e antropometria na
selecdo brasileira de voleibol. Motricidade 2008;4(1):67-72.

7. Marques RFR, Lima CP, Moraes C, Nunomura M, Simdes EC. Formacao de jogadores profissionais de
voleibol: relagdes entre atletas de elite e a especializagdo precoce. Rev Bras Educ Fis Esporte
2014;28(2):293-304. DOI: 10.1590/1807-55092014000200293

8. Cabral SAT, Cabral BGAT, Pinto VCM, Andrade RD, Borges MVO., Dantas PMS. Relacdo da idade 6ssea
com antropometria e aptiddo fisica em jovens praticantes de voleibol. Rev Bras Ciénc Esporte
2016;38(1):69-75. DOI: 10.1016/j.rbce.2015.12.003

9. Grondin S, Deshaires P, Nault LP. Trimestres de naissance et participation au hockey et au volleyball. La
Revue Quebecoise de I’ Activite Physique 1984;2:97—-103.

10. Silva DC, Padilha MB, Costa IT. O efeito da idade relativa em copas do mundo de futebol masculino e
feminino nas categorias sub-20 e profissional. Rev Educ Fis UEM 2015;26(4):267-272. DOI:
10.4025/reveductis.v26i4.27070.

11. Eime RM, Young JA, Harvey JT, Charity MJ, Payne WR. A systematic review of the psychological and
social benefits of participation in sport for children and adolescents: informing development of a conceptual
model of health through sport. Int J Behav Nutr Phys Act 2013;10(98):1-21. DOI: 10.1186/1479-5868-10-98

12. Thompson AH, Barnsley RH, Battle J. The relative age effect and the development of self-esteem. Edu Res
2004;46(3):313-320.12. DOI: 10.1080/0013188042000277368

13. Strauss RS, Rodzilsky D, Burack G, Colin M. Psychosocial correlates of physical activity in healthy
children. Arch Pediatr Adolesc Med 2001;155(8):897-902. DOI: 10.1001/archpedi.155.8.897

14. Cobley S, Baker J, Wattie N, McKenna J. Annual age-grouping and athlete development: a meta-analytical
review of relative age effects in sport. Sports Med 2009;39(3):235-256. DOI: 10.2165/00007256-
200939030-00005

J. Phys. Educ.v. 29, 2942, 2018.



The relative age effect on Brazilian elite volleyball Page 7 of 8

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Tammelin T, Nayha S, Hills AP, Jarvelin MR. Adolescent participation in sports and adult physical activity.
Am J Prev Med 2003;24(1):22-28. DOI: 10.1016/S0749-3797(02)00575-5

Penna EM, Ferreira RM, Costa VTD, Santos BS, Moraes LCCDA. Relagdo entre més de nascimento e
estatura de atletas do mundial de futebol sub 17. Rev Bras Cineantropom Desempenho Hum 2012;14(5):571-
581. DOI: 10.5007/1980-0037.2012v14n5p571

Penna EM, Costa VT, Ferreira RM, Moraes LCCA. Efeito da idade relativa no futsal de base de Minas
Gerais. Rev Bras Ciénc Esporte 2012;34:41-51. DOI: 10.1590/S0101-32892012000100004.

Garcia MS, Aguilar OG, Romero JJF, Lastra DF, Oliveira GE. Relative age effect in lower categories of
international basketball. Int Rev Sociol Sport 2014;49(5):526-535. DOI: 10.1177/1012690212462832

Smith K, Weir PL. An examination of the relative age effect in developmental girls' hockey in ontario. High
Ability Studies 2013;24(2):171-184. DOI: 10.1080/13598139.2013.847357

Nakata H, Sakamoto K. Sex differences in relative age effects among japanese athletes. Percept Mot Skills
2012,115(1):179-186. DOI: 10.2466/10.05.17.PMS.115.4.179-186

Campos FAD, Stanganelli LCR, Rabelo FN, Campos LCB, Pellegrinotti L. The relative age effect in male
volleyball championships. Int J Sports Sci 2016;6(3):116-120. DOI: 10.5923/j.sports.20160603.08

Okazaki, FHA., Keller B, Fontana FE, Gallagher JD. The relative age effect among female brazilian youth
volleyball players. Res Q Exerc Sport 2011;82(1):135-139. DOI: 10.1080/02701367.2011.10599730

Delorme N, Boiché J, Raspaud M. Relative age effect in female sport: a diachronic examination of soccer
players. Scand J Med Sci Sports 2010;20(3):509-515. DOI: 10.1111/j.1600-0838.2009.00979.x

Werneck FZ, Lima JRRP, Coelho EF, Matta MO, Figueiredo AJB. Efeito da idade relativa em atletas
olimpicos de triatlo. Rev Bras Med Esporte, 2014;20(5):394-397. DOI: 10.1590/1517-86922014200501705

Delorme N, Raspaud M. The relative age effect in young French basketball players: a study on the whole
population. Scand J Med Sci Sports 2009;19(2):235-242. DOI: 10.1111/j.1600-0838.2008.00781.x

Schorer J, Cobley S, Biisch D, Brautigam H, Baker J. Influences of competition level, gender, player
nationality, career stage and playing position on relative age effects. Scand J Med Sci Sports 2009;19:720-
730. DOI: 10.1111/j.1600-0838.2008.00838.x

Vincent J, Glamser FD. Gender differences in the relative age effect among US olympic development
program youth soccer players. Journal of Sports Sciences, 2006;24(4):405-413. DOI:
10.1080/02640410500244655

Moreira JPA, Lopes MC, Faria LO, Albuquerque MR. Efeito da idade relativa e efeito do ano constituinte:
uma andlise do ranking da federagdo internacional de ténis. Rev Educ Fis UEM 2017; 28:1-10. DOI:
10.4025/jphyseduc.v28i1.2814

Baxter-Jones A. Growth and development of young athletes: should competition levels be age related?. Sport
Med 1995;20:59-64. DOI: 10.2165/00007256-199520020-00001

Musch J, Grodin S. Unequal competition as an impediment to personal development: a review of the relative
age effect in sport. Developmental Review 2001;21:147—-167. DOI: 10.1006/drev.2000.0516

Albuquerque MR, Lage GM, Costa VTD, Ferreira RM, Penna EM, Moraes LCCDA, Malloy-Diniz LF.
Relative age effect in olympic tackwondo athletes. Percept Mot Skills 2012;114(2):461-468. DOI:
10.2466/05.25.PMS.114.2.461-468

Bojikian JCM, Bojikian, LP. Ensinando Voleibol. 4’ed. Sdo Paulo: Phorte; 2008.

Helsen WF, Van Winckel J, Williams MA. The relative age effect in youth soccer across Europe. J Sports
Sci 2005;23:629-636. DOI: 10.1080/02640410400021310

Albuquerque MR, Fukuda DH, Costa VT, Lopes MC, Franchini E. Do weight categories prevent athletes
from the relative age effect? A meta-analysis of combat sports. Sports Sci Health 2016;12(2):133-139. DOI:
10.1007/s11332-016-0282-0

Shakib S. Female basketball participation: negotiating the conflation of peer status and gender status from
childhood through puberty. Am. Behav. Sci 2003;46:1405-1422. DOI: 10.1177/0002764203251481

Schneider P, Benetti G, Meyer F. For¢a muscular de atletas de voleibol de 9 a 18 anos através da
dinamometria computadorizada. Rev Bras Med Esporte 2004;10(2):85-91. DOI: 10.1590/S1517-
86922004000200003.

Vaeyens R, Philippaerts RM, Malina RM. The relative age effect in soccer: A match-related perspective. J
Sport Sci 2005;23(7):747-756. DOI: 10.1080/02640410400022052

J. Phys. Educ.v. 29, 2942, 2018.



Page 8 of 8 Parma e Penna

38. Delorme N, Radel R, Raspaud M. Relative age effect and soccer refereeing: a ‘Strategic Adaptation’ of

relatively younger children? European J Sport Sci 2013;13(4):400-406. DOI:
10.1080/17461391.2011.635703

Received on Apr, 17, 2017.

Reviwed on Aug, 21, 2017.

Accepted on Sep, 19, 2017.

Author address: Eduardo Macedo Penna. EEFFTO - Escola de Educagdo Fisica, Fisioterapia e Terapia Ocupacional Av. Pres.

Antbnio Carlos, 6627 Campus Pampulha - Belo Horizonte - MG - CEP 31270-901 UFMG - Universidade
Federal de Minas Gerais. E-mail: em.penna@yahoo.com.br

J. Phys. Educ.v. 29, 2942, 2018.



