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KEYWORDS Summary

Relative age; Objective. — To investigate the relative age effect (RAE) in Olympic basketball athletes, related
Athletes; to sex, continent and country.

Basketball Methods. — The sample was composed of 300 athletes who have competed in the London 2012

Olympic Games. Athletes’ date of birth was split into quartiles (trimester of born). For data
analysis, ChiZ test was used with the level of significance set at 5%.

Results. — The RAE was not observed by the analysis for sex and continent. However, the RAE
was found in French athletes (x*=11.333; P=0.01), with more athletes born on the second
quartile. We can conclude that the RAE is not present in Olympic basketball athletes, except
on those French ones.

© 2015 Elsevier Masson SAS. All rights reserved.

Résumé
MOTS CLES Objectif. — Etudier ’effet d’age relatif chez les joueurs de basket-ball olympique en fonction
Z\ge relatif ; du sexe, du continent, et du pays.
Athlétes ; Méthodes. — L’ échantillon était composé de 300 athlétes qui ont participé aux Jeux Olympiques
Basket-ball de Londres 2012. Les dates de naissance des athlétes ont été divisées en quartiles (quart
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de naissance). Pour l’analyse des données, le test de Chi? a été utilisé avec un niveau de

signification de 5 %.

Résultats. — ’effet de |’age relatif n’a pas été observé pour le sexe et continent. Cependant,
un effet d’age relatif a été constaté chez les athlétes francaises (x2=11,333, p=0,01) avec
la plupart des joueuses nées dans le deuxieme quartile. En conclusion Ueffet de ’age relatif
n’est pas présent chez les athletes de basket-ball olympique, a ’exception de ceux des athletes

francaises.

© 2015 Elsevier Masson SAS. Tous droits réservés.

1. Introduction

Sport researchers recognize that the month of birth may
interfere with the athlete’s chance of achieving the high per-
formance due to the relative age effect (RAE) [1,2]. The RAE
exists when the birthdate distribution of a selected group
of athletes differs from the expected normal distribution,
showing an increased representation of athletes born in the
first months of the year [3].

The RAE is present in different sports, especially in team
sports where performance is dependent on strength, power
and body size [1,4,5]. Moreover, this phenomenon seems to
be independent of the performance level [4], being more
frequent in sports with very competitive selection processes
[3]. However, this topic is still controversial in basketball.
In youth basketball categories, the RAE was observed in
Spain [6] and France [7,8]. In professional athletes, the RAE
was observed in Spain [6] and Germany [9], but not in the
American athletes [10], both male [6,11] and females [12].
Moreover, there is a lack of research in the potential sex dif-
ferences on the RAE. The sex differences in the timing and
tempo of maturation, especially the moment and intensity
of the growth spurt and the social constraints pointed out
to the girls, justify this approach.

Considering the above, the aim of this study was to
investigate the RAE in Olympic basketball athletes regarding
sex, continent and country. The importance of investigating
Olympic athletes lies in the fact that these athletes rep-
resent the final stage of the elite sports training process
and this may reflect what happens in the initial stages of
training.

2. Methods

2.1. Data collection

Following the methodology used in previous studies
[3,13], the names and birthdates of Olympic basketball
athletes were obtained from the official website of the
London Olympic Games 2012 (www.london2012.com).
Data from 300athletes from 17 countries were collected,
with  147women (27.1+3.9years old; 76.0+9.8kg;
1.84+0.09m) and 153men (27.7+3.9years old;
99.1+11.9kg; 2.00+0.01m).

2.2. Procedure

The month of birth of each athlete was categorized into
quartiles (Q). The annual calendar from January 1st to

December 31st was considered. The 1st quartile (Q1)
consisted of the months January, February and March; the
2nd quartile (Q2) included the months April, May and June;
the 3rd quartile (Q3) comprised the months July, August
and September, and the 4th quartile (Q4) consisted of the
months October, November and December. Countries were
grouped into five continents according to their geographic
location: America, Africa, Asia, Europe and Oceania.

2.3. Statistical analyses

The chi-square (x?) was used to test the effect of age dis-
tribution in analysis by sex and continent. Fisher exact test
was used to test for significant differences in the expected
number of births in each quartile in analysis by country.
Consistent with previous studies, the expected values were
calculated by assuming equal distribution of births in each
quartile of the year [3,13]. All tests were performed using
the SPSS 19.0 for Windows using a 5% significance level. In
multiple comparisons, the alpha significance was adjusted
using the Bonferroni method (0.05/6=0.008). Therefore,
the significance level was P <0.008 for multiple comparisons
between quartiles.

3. Results

The birthdate distribution of all athletes (n=300) was not
statistically different from the expected distribution for
each quartile (P>0.05, Table 1), although statistically signif-
icant differences between Q2 and Q1 have been observed in
the multiple comparison of quartiles (P<0.008, Fig. 1). Also,
there were no significant differences in the distribution of
athletes’ birthdates by sex and continent (P> 0.05, Table 1).
However, there was RAE on French athletes when consider-
ing the analysis by country, with greater representation of
athletes born in the Q2 compared to the other quartiles.

4. Discussion

The aim of this study was to investigate the RAE on basket-
ball athletes of the London Olympic Games 2012 regarding
sex, continent, country and performance. The RAE was not
observed when considering the sample as a whole nor in
the analysis by sex and continent. There was a RAE only
on French athletes, with greater representation of athletes
born in the Q2 compared to the other quartiles. Further-
more, there was no association between RAE and winning
medals.
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Table 1 Evaluation of quartiles of basketball athletes’ birth of London Olympic Games 2012 by sex and continent using Chi?
test and by country, using the Fisher’s exact test.

Number and (%) of athletes per quartile X2 P
Q1 Q2 Q3 Q4 Total
All athletes 63 (21.0) 94 (31.3) 73 (24.3) 70 (23.3) 300 7.120 0.07
By sex
Male 34 (22.2) 49 (32.0) 37 (24.2) 33 (21.6) 153 4.255 0.23
Female 29 (19.7) 45 (30.6) 36 (24.5) 37 (25.2) 147 3.503 0.32
By continent
America 14 (19.2) 25 (34.2) 18 (24.7) 16 (21.9) 73 3.767 0.29
Africa 5 (20.8) 8 (33.3) 7 (29.2) 4 (16.7) 24 1.667 0.64
Asia 10 (19.6) 15 (29.4) 11 (21.6) 15 (29.4) 51 1.627 0.65
Europe 28 (21.9) 42 (32.8) 34 (26.6) 24 (18.8) 128 5.750 0.12
Oceania 6 (25.0) 4 (16.7) 3 (12.5) 11 (45.8) 24 6.333 0.11
By country
Angola 4 (33.3) 2 (16.7) 3 (25.0) 3 (25.0) 12 0.667 0.98
Argentina 2 (16.7) 5 (41.7) 3 (25.0) 2 (16.7) 12 2.000 0.70
Australia 6 (25.0) 4 (16.7) 3 (12.5) 11 (45.8) 24 6.333 0.11
Brazil 7 (29.2) 8 (33.3) 4 (16.7) 5 (20.8) 24 1.667 0.69
Canada 2 (16.7) 4 (33.3) 3 (25.0) 3 (25.0) 12 0.667 0.98
China 7 (29.2) 6 (25.0) 2 (8.3) 9 (37.5) 24 4.333 0.26
Croatia 0 (00.0) 4 (33.3) 5 (41.7) 3 (25.0) 12 0.500 0.93
Spain 4 (33.3) 3 (25.0) 4 (33.3) 1(8.3) 12 2.000 0.70
USA 3 (12.0) 8 (32.0) 8 (32.0) 6 (24.0) 25 2.680 0.45
France 3 (12.5) 13 (54.2) 3 (12.5) 5 (20.8) 24 11.333 0.01"
Great Britain 5 (20.8) 5 (20.8) 7 (29.2) 7 (29.2) 24 0.667 0.91
Lithuania 6 (40.0) 6 (40.0) 3 (20.0) 0 (00.0) 15 1.200 0.68
Nigeria 1(8.3) 6 (50.0) 4 (33.3) 1(8.3) 12 6.000 0.13
Czech Republic 3 (25.0) 3 (25.0) 3 (25.0) 3 (25.0) 12 0.000 1.00
Russia 3(11.1) 9 (33.3) 9 (33.3) 6 (22.2) 27 3.667 0.32
Tunisia 4 (23.5) 5 (29.4) 6 (35.3) 2 (11.8) 17 2.059 0.63
Turkey 3 (25.0) 3 (25.0) 3 (25.0) 3 (25.0) 12 0.000 1.00

* Significant difference P<0.05, Q2 vs. Q1, Q3 and Q4.

The RAE is markedly observed on collective sports
like hockey [14], rugby [15] and especially football [4].
* WAl countries According to the literature, this phenomenon is more
ElFrance common in sports whose body size and physical strength are
determinants of performance, where selection processes
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2 are more competitive and in culturally most popular sports
g 40%] [5]. In basketball, however, this seems not to be the rule.
%S - Our results indicate that the context of sport modality and
2 30% the selection processes of each country are determinant
2 for the occurrence or absence of RAE on basketball.

8 209 The presence of the RAE on French Olympic athletes
o reflects what is observed in the youth categories of this

country. Studies on training athletes in France found a sig-
nificant difference for the RAE on athletes up to 17years
belonging to the French Federation of Basketball [7]. Fur-

10%

0% thermore, the way and time in which athletes are selected

QT Q2 Q3 Q4 for competition can also be an intervening factor. What is

Quartiles observed in France is an overemphasis of early results, which

Figure 1 Percentage distribution of quartiles of basketball ~ Can generate negative consequences. A recent study found

athletes’ birth who competed in the Olympic Games in London ~ that dropout by the athletes in the last quartiles is greater
2012 (n=300) and athletes from France (n=24) (': significant than that of athletes born on the first quartiles [8]. This sug-

difference P<0.05, Q2 vs Q1, Q3 and Q4; *: significant differ- gests that the selected athletes receive training of better
ence P<0.008, Q2 vs Q1). quality, greater amount of practice and motivation, while
those not selected become unmotivated.
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In Spain, the RAE also has strong influence on the selec-
tion of future basketball athletes. An effect of relative age
was found on the first three divisions of the Spanish bas-
ketball [6]. Although such phenomenon loses strength in
older ages, it still persists in the Spanish professional basket-
ball. The authors argue that in the younger age groups, the
athletes are selected based on advanced maturation that
is associated with increased height. In Germany, this phe-
nomenon is also observed [9]. The RAE was not observed
on the USA team, confirming the findings of other studies
[6,10—12]. In American basketball youth category, there is a
system that allows older athletes to play with those younger
and it could eventually minimize the RAE on the profes-
sional level [10]. Another possible explanation is that the
selection of American players is made at older ages, min-
imizing the maturation influence on physical abilities and
performance.

In general, the studies on basketball indicate that RAE
has greater influence on the youth age groups. This practice
interferes directly with the selection and promotion of tal-
ents, even if that effect is not so clear in the adult categories
of basketball. Possibly the RAE in the training categories may
be associated with sports selection/training focused on early
results in competitions. In this sense, it has been common
to selection of players born in Q1 and Q2 at this stage where
performance is dependent on the strength, power, and body
size [1,4,5].

In this study, a limitation of the sample should be
considered because there are few countries and do not
represent all the diversity of sports training process in
basketball. To reduce this effect, it would be interest-
ing to apply the same methodology proposed in this study
to the teams/countries participating in the world basket-
ball championship. Some studies show that the RAE does
not predict the high performance career [16], does not
influence the players selection for national teams [17]
and it is not present in some Olympic modalities [13].
On the other hand, in the training categories, those ath-
letes who have higher physical development can excel over
the others due to the process of growth, maturation and
development.

From the practical point of view, the results of this study
suggest that the RAE is not decisive to be a high performance
basketball player. Thus, coaches should not overestimate
the RAE on the selection processes of their athletes and
sport training of basketball. The negative effect of this phe-
nomenon lies mainly in two aspects:

o future talent in the sport can be excluded prematurely
due to the preference of coaches for earlier maturing and
chronologically athletes;

e sport dropout by those who are not selected, since they
receive lower-quality training and have less chance of
development.

In conclusion, the RAE is not present on the Olympic ath-
letes of basketball, except in the French. Further studies are
needed on the RAE in basketball using samples of male and
female teams of world championships, as well as under-17
and under-19 world championships and under-15 and under-
17 continental competitions.
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