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ABSTRACT

Introduction: The Relative Age Effect (RAE) refers to the chronological age difference that occurs between
athletes of the same age category, which can benefit individuals born in the first two quartiles of the year. This
phenomenon is commonly studied in team sports, yet the results are still inconsistent, especially in volleyball.
Objective: This study analyzed the distribution of the number of births per quartile of Olympic volleyball athletes
and whether this would influence anthropometric/motor variables and technical elements. Methods: The sample
consisted of 116 male athletes who scored during the Rio 2016 Olympics. For data analysis, we identified each
athlete’s quartile as well as data on height, attack and defensive (or block) range, and respective scores during
the games. The Chi-square test was then used to verify interquartile distribution. To assess the normality of the
other variables, we conducted the Kolmogorov-Smirnov test. Once accepted, one-way ANOVA was performed
with the Bonferroni post-hoc test to verify significance between quartiles. A significance level of p<0.05 was
adopted. Results: There was no significant difference in the distribution of athletes between quartiles (p = 0.74).
When comparing the other variables in terms of the athletes' trimester of birth, we did not observe any signi-
ficant difference between height (p = 0.79), attack (p=0.59) and defensive range (p=0.07), and in the scores for
serving, attacking and blocking between quartiles either. Conclusion: The Relative Age Effect was not observed
in Olympic volleyball athletes, therefore this phenomenon is not related to the athletes’ performance. This
shows that other possible variables may influence the development of these athletes, discarding the relative
age phenomenon. Level of Evidence IlI; Retrospective and Comparative Study.

Keywords: Age distribution; Skills; Volleyball.
RESUMO

Introducdo: O efeito da idade relativa (EIR) refere-se a diferenca da idade cronolégica que ocorre entre os atletas
de uma mesma categoria de idade que pode beneficiar os individuos nascidos nos dois primeiros quartis do ano. Esse
fenémeno é comumente estudado em esportes coletivos, entretanto, os resultados ainda sdo inconsistentes, princi-
palmente, no voleibol. Objetivo: O presente estudo analisou a distribuicdo do nimero de nascimentos por quartil dos
atletas olimpicos de voleibol e se isso influenciaria em varidveis antropométricas, motoras e em elementos técnicos.
Meétodos: A amostra foi composta por 116 atletas masculinos que pontuaram durante as olimpiadas do Rio 2016.
Para andlise de dados, foi identificado o quartil de cada atleta, assim como os dados referentes a estatura, alcance
no ataque e bloqueio e as respectivas pontuagdes durante os jogos. Em sequida, utilizou-se o teste de qui-quadrado
para verificar a distribuicéo entre os quartis. Para avaliar a normalidade das outras varidveis, foi efetivado o teste de
Kolmogorov-Smirnov. Apds aceito, foi realizado ANOVA - one way, com o post-hoc de Bonferroni, a fim de verificar
as significancias entre os quartis. Adotou-se o nivel de significancia de p<0,05. Resultados: Néo houve diferenca signi-
ficativa na distribuicdo dos atletas entre os quartis (p=0,74). Quando comparamos as outras varidveis em relacdo ao
trimestre de nascimento dos atletas, também ndo observamos diferen¢a significativa entre a estatura (p=0,79), alcance
de ataque (p=0,59) e bloqueio (p=0,07), e nas pontuagées de saque, ataque e bloqueio entre os quartis. Concluséo: O
efeito da idade relativa néo foi observado nos atletas olimpicos de voleibol, portanto, esse fenémeno néo estd rela-
cionado ao desempenho dos atletas. Isso mostra que outras possiveis varidveis podem influenciar a formagdo desses
atletas, descartando o fenémeno da idade relativa. Nivel de evidéncia IlI; Estudo retrospectivo e comparativo.

Descritores: Distribuicdo por idade; Habilidades; Voleibol.

RESUMEN

Introduccion: El efecto de la edad relativa (EER) se refiere a la diferencia de la edad cronoldgica que ocurre
entre los atletas de una misma categoria de edad que puede beneficiar a los individuos nacidos en los primeros
dos cuartiles del ario. Este fendmeno se estudia cominmente en deportes colectivos, entretanto, los resultados atn
son inconsistentes, especialmente en el véleibol. Objetivo: El presente estudio analizé la distribucién del nimero de
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nacimientos por cuartil de los atletas olimpicos de véleibol y si eso influenciaria en variables antropométricas, motoras
y en elementos técnicos. Métodos: La muestra fue compuesta por 116 atletas masculinos que puntuaron durante las
Olimpiadas de Rio 2016. Para andlisis de datos, fue identificado el cuartil de cada atleta, asi como datos referentes a
la altura, alcance en el ataque y bloqueo, y sus respectivas puntuaciones durante los juegos. Luego, se utilizo el test
de Chi-cuadrado para verificar la distribucidn entre los cuartiles. Para evaluar la normalidad de las otras variables, se
realizé el test de Kolmogorov-Smirnov. Después de aceptar, se realizéd ANOVA one-way, con post-hoc de Bonferroni a
fin de verificar las significancias entre los cuartiles. Se adoptd el nivel de significancia de p<0.05. Resultados: No hubo
diferencia significativa en la distribucion de los atletas entre los cuartiles (p = 0,74). Cuando comparamos las otras
variables con relacion al trimestre de nacimiento de los atletas, tampoco observamos diferencia significativa entre la
estatura (p=0,79), alcance de ataque (p=0,59) y bloqueo (p=0,07), y en las puntuaciones de saque, ataque y bloqueo
entre los cuartiles. Conclusion: El efecto de la edad relativa no fue observado en los atletas olimpicos de vleibol, por
lo tanto, este fenémeno no estd relacionado al desemperio de los atletas. Esto muestra que otras posibles variables
pueden influenciar la formacién de estos atletas, descartando el fenémeno de la edad relativa. Nivel de evidencia

IlI; Estudio retrospectivo y comparativo.
Descriptores: Distribucion por edad; Habilidades; Voleibol.
DOI: http://dx.doi.org/10.1590/1517-869220202603200625

INTRODUCTION

Asis the case in volleyball, several sports use age categories to group
young athletes in order to reduce cognitive, physical and psychological
differences,' while mitigating chronological disadvantages and making
competitive levels better matched.>* Although athlete grouping by
age appears to be an effective, adequate and incontestable method,
individuals grouped in the same age category may have a chronological
age difference of up to 12 months, depending on their date of birth.3
This chronological age difference in athletes between quartiles of the
same age group is known as Relative Age Effect (RAE).>*

The theory explains that this effect occurs due to the biological
maturation process that older athletes undergo.?> Consequently, they
would have better anthropometric and performance variables than
those born in the second half of the year,® and could therefore influence
talent selection in sports.”

The emergence of this phenomenon in sports involves multiple
factors® Literature searches have shown evidence of this effect in various
sports, with different levels of performance, and increasing progressively
with the level of competence required in the sport? Moreover, other
authors claim that the RAE can also influence an athlete’s opportunity
to aim at the higher levels.® Therefore, it is of paramount importance to
understand the existence of the RAE, which aims to reduce the early
loss of talented athletes due to this phenomenon ®

Inrecent decades, there has been an increase in the interest shown
by researchers in investigating RAE in various team sports, yet the data
have proven inconsistent. This effect has been reported in studies invol-
ving sports such as soccer,'? basketball,'" and ice hockey.'>* However,
in other sports such as basketball’> and handball,'* this phenomenon
has been absent.

Performance in sports is known to be related to the physical and
technical skills of individuals.'® In addition to these abilities, volleyball is
very demanding in terms of the motor skills of athletes, which involve
making short, fast movements that are related to technical performan-
ce.'” Although volleyball is an Olympic sport and very popular today,
few studies involving RAE in volleyball have been found. Previous
research studies have found evidence of a strong RAE in volleyball
world cup participants, but these results were in young female athletes.!
In a recent study by Campos et al.,'” conducted with male volleyball
athletes, the authors showed a higher predominance of individuals
born in the first quartile of the year in the under-19, under-21, and
under-23 categories, yet this phenomenon was absent in adult athletes.
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However, it is worth emphasizing that this study only analyzed the
athletes' birth frequency by quartiles, thus discarding several other
performance-related variables, such as height, motor performance
and technical elements of the players.

In this context, since the RAE is related to anthropometric and per-
formance characteristicsS it is important to investigate whether this
phenomenon is present in this sport and whether it could influence
motor/anthropometric variables and technical elements. Accordingly,
the purpose of this study was to analyze the distribution of athletes'birth
frequency by quartile and whether this phenomenon would influence
height, attack and defense range, and the athletes’ scores during the
Rio 2016 Olympics.

MATERIALS AND METHODS

The sample consisted of 116 adult athletes (26.9 + 4.2 years), all male,
who scored in the Rio de Janeiro Olympics in August 2016. As in previous
studies,>'®'° our data were also collected through public spreadsheets.
Therefore, there was no need for review by the local Institutional Review
Board (IRB), as the researchers did not undertake any kind of intervention
or experiment with the athletes enrolled in the study.

All data on date of birth, height, attack and defensive range, points
scored when attacking, blocking and serving, and total points, were
collected from the official website of the supreme International Volleyball
authority, the International Volleyball Federation (French acronym FIVB).°
The data were then separated and tabulated in Excel spreadsheets, in
which the athletes were distributed into four birth date quartiles: the 1°t
Q corresponds to the months of January, February and March, the 27
Q to April, May and June, and the 3 Q to July, August and September,
while the 4" Q covers October, November and December. Accordingly,
each quartile corresponds to a trimester, or quarter, of the year.

Statistical analysis

For data analysis, we used descriptive statistics to acquire mean,
percentages, and standard deviation. The chi-square (x?) test was used
to test the relative age effect in order to compare the expected vs
observed distribution in the athletes’ birth quartiles.>'® We used the
Kolmogorov-Smirnov test to assess normality on all other variables. After
this was accepted, one-way ANOVA was used along with the Bonferroni
post-hoc test to verify significance between quartiles in all variables. A
significance level of p <0.05 was adopted and all tests were performed
in SPSS version 22.

Rev Bras Med Esporte - Vol. 26, N2 3 - Mai/Jun, 2020



RESULTS

Figure 1 shows all the players (n = 116) distributed into quartiles
(Q) according to their respective quarter of birth, namely Q1 [n = 32
(27.59%)], Q2 [n = 30 (25.86%)], Q3 [n = 30 (25.86%)] and Q4 [n = 24
(20.69%)], among which there was no significant difference (p = 0.74).

When analyzing the athletes height in relation to the quartiles, we
found no evidence of a statistically significant difference (p = 0.79) in
the mean and standard deviation of height between Q1 (199.3 + 6.2),
02 (1994 +6.8),Q3 (1989 +4.3) and Q4 (197.9 + 7).

We did not observe any statistical differences for attack and defensive
range (Figures 2A and 2B) based on the birth Quartiles either (p=0.59
and p=0.07, respectively).

Table 1 contains the means and standard deviations of points sco-
red when attacking, serving and blocking, and the total points of the
athletes by quartiles of birth, for which no significant differences were
corroborated when we considered p <0.05.

DISCUSSION

The purpose of this study was to verify the relative age effect in
Olympic volleyball athletes and whether this phenomenon would in-
fluence height, motor performance and technical elements, which are
important characteristics that could reflect on the development of
Olympic teams of this sport.
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Figure 1. Distribution of birth frequency by quartile of Olympic athletes who scored
at the Rio 2016 Olympics (N=116).
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Figure 2. Comparison of the athletes' mean attack and defensive range (cm) by
quartile (Figures 2A and 2B, respectively). (No significant difference between ranges
by quartiles of birth).
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Table 1. Comparison of the attack, block and serve points and total points of the
athletes in relation to the quartiles of birth.

Quartile 1 Quartile 2 Quartile 3 Quartile 4
MxSD M+SD M+SD MxSD

Attack points 352+ 253 268 £ 336 30+ 28 20+ 225
Serve points 3+31 27+29 22423 21429
Block points 68+ 65 4439 48+5 28+25

Total points 452 +306 336+ 38 371 +317 256+ 264

The results indicated that RAE was not observed in adult athletes
of this sport, i.e,, we did not find any difference in the distribution of
births of the individuals by quartile. These findings are similar to previous
evidence, in which no relative age influence was observed in team
sports such as soccer, volleyball, rugby, handball,'* and basketball.”
Delorme et al."* explain that the absence of RAE in French volleyball
is due to the small number of participants in this sport. In addition,
other authors claim that in this sport, the RAE progressively decrea-
ses as the athletes reach higher levels.!” It is worth emphasizing that
the sample group of our study represents the world volleyball elite;
accordingly, for this level of athlete, it is important to analyze other
variables besides RAE.

Regarding the anthropometric variable evaluated, we did not ob-
serve significant differences between the mean height of the athletes
by quartile. Our findings differ from other team sports such as handball,
in which young athletes born in the first quartiles were taller than those
born in the second half of the year.?' However, unlike the previous
study, we used adult athletes (26.9 + 4.2 years), which makes this phe-
nomenon less frequent.’?! In addition, the literature shows that the
measurement of this anthropometric characteristic is a determining
factor to assist coaches in the formation of volleyball teams,?? therefore
it appears to be a more important variable in forming Olympic teams,
thus discarding the RAE.

In the current study, for the variables related to motor performance,
it was not possible to observe differences in terms of the average at-
tack and defense range of athletes between quartiles. These two other
variables are directly related to vertical jump performance, which is
an important element for success in volleyball,?® and which in turn is
associated with the production of force 2% Although the phenomenon
of relative age is more frequent in sports that demand strength and
power from athletes,>*? our findings indicate that this is not the case
in volleyball. In other studies, the idea that technical or motor skills can
be a determinant of success is upholded,?” once again discarding the
RAE in this particular sport.

The athletes'scores during the competition were not influenced by
the RAE, a variable that is related to the individuals'technical performance.
A recent study of male basketball athletes showed that older players
from the under-20s category scored higher and performed better than
younger athletes from the same category."" However, in our article, this
phenomenon did not influence the score of the athletes of this sport. Itis
worth noting that the attack,® serve® and block®® scores are factors that
involve a complex of tactical skills that determine the outcome of high
level games. Thus, several factors may explain other possible variables
allegedly related to the players'score, ruling out the RAE.

Although we know that the RAE is constantly observed in many
team sports,” birthdates cannot be used on their own to select athletes,
let alone to form teams, since, as we have seen in volleyball, several
other factors will influence success in a sport. Therefore, it is important
to make coaches aware of the importance of placing value on athletes’
height, motor and technical abilities, and to discard the date of birth
when selecting athletes and forming volleyball teams.

213



CONCLUSIONS

We concluded that no relative age effect was observed in Olympic
volleyball athletes, and that this phenomenon is not related to anthro-
pometric, motor and technical variables. Understanding this effect is of
paramountimportance to prevent coaches from excluding their athletes
prematurely based on their date of birth. Therefore, our results show that
other possible variables could influence the development of athletes
who play at an international level, such as strength, jump performance

and technical performance, and that these are not subject to any form
of influence by the RAE.
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