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ABSTRACT 

The aim of this study was to investigate the relative age effect (RAE) on swimmers in the 

Olympics 2012 by analyzing the differences between continents, genders and the achieve-

ment of medals. Nine hundred and seventy-eight athletes (507 men and 471 women) were 

stratified based on their birthdate. In quartile distribution, there was a higher percentage 

of athletes born on the 1st and 3rd quartiles. As regards gender distribution, the RAE was 

observed on females (χ² = 12.304, df = 3, p = .01) but not on males (χ² = 1.426, df = 3, p 

= .70). Regarding the analysis of RAE according to performance and continent, there was 

no significant relationship between the quarter of birth and winning medals; additionally, 

the Asian continent was the only one where the RAE was identified. We concluded that the 

RAE was present on swimmers from London 2012. Furthermore, it was representative in 

women, was not related to winning medals and was found only in the Asian continent.
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Efeito da idade relativa 

em nadadores olímpicos

RESUMO

O objetivo foi investigar o efeito da idade relativa (EIR) em nadadores nos 

Jogos Olímpicos de 2012, analisando as diferenças entre os continentes, 

sexos e a relação com a conquista ou não de medalhas. Novecentos e 

setenta e oito atletas (507 homens e 471 mulheres) foram estratificados 

a partir do seu quartil de nascimento. Na distribuição dos quartis, foi 

observado um maior percentual de atletas nascidos no 1º e 3º quartil. Já 

na distribuição por sexo, o EIR foi verificado para feminino (χ2 = 12.304; 

gl = 3; p = .01), mas não para o masculino (χ2 = 1.426; gl = 3; p = .70). 

Quanto à análise do efeito da idade relativa pelo desempenho e por con-

tinente, nào houve relação significativa entre o quartil de nascimento 

e a conquista de medalha e o continente asiático foi o único em que foi 

verificado o efeito da idade relativa, respectivamente. Concluiu-se que 

o efeito da idade relativa está presente em nadadores de Londres 2012.

Além disso foi representativo em relação às mulheres, não está rela-

cionado à conquista de medalhas olímpicas e está presente apenas no

continente asiático.

PALAVRAS CHAVE: 

Natação. Efeito da idade relativa. Atletas. 

Jogos Olímpicos. Londres.

Corresponding Author: Renato Melo Ferreira. Laboratório de Estudos e Pesquisas do Exercício e Esporte, 

Centro Desportivo da Universidade Federal de Ouro Preto, Brasil. (renato.mf@hotmail.com). 

08

105  —  RPCD 17 (S2.A): 104-114

 https://doi.org/10.5628/rpcd.17.S2A.104



107  —  RPCD 17 (S2.A)

INTRODUCTION

During the process of growth and development, young people with the same chronologi-

cal age may differ in maturity, especially considering aspects related to sports, such as 

strength and speed (Helsen, Starkes, & Winckel, 2000). In sport, it has been observed that 

these differences cause a direct impact on the selection process of athletes, where ath-

letes born in the early months of the year are selected and trained, while those born in the 

second half of the year are exempted from teams (Baker & Logan, 2007; Delorme, Boiché, 

& Raspaud, 2010; Figueiredo, Gonçalves, Coelho, & Malina, 2009; Malina, Bouchard, & Bar-Or, 

2004; Moraes, Penna, Ferreira, Costa, & Matos, 2009; Musch & Grondin, 2001; Sherar, Baxter-

Jones, Faulkner, & Russel, 2007). Thus, there is the chronological age, which is the age 

determined by the difference between a set date and the individual’s day of birth; while 

the biological age corresponds to the age determined by the level of maturation of many 

organs within the human being (Tourinho Filho, & Tourinho, 1998). According to Gallahue 

and Ozmun (2001), chronological age refers to the total number of years, months and days 

lived, while the biological age refers to the state of maturation.

As the year of birth is used as a criterion for dividing the categories in sports, young people 

born in the early months of the year can be benefited in sports performance, since they 

have greater chronological age and therefore, having a higher probability of being in more 

advanced stages of biological maturity. It may have advantages in anthropometric aspects, 

conditional capacity, cognitive knowledge and psychological capacity (Carli, Lughetti, Ré, & 

Bohme, 2009). Musch and Grondin (2001), when performing a literature review, identified 

that the athletes born closest to the year of selection often have the advantage of being 

bigger, stronger and faster compared to those who were born later in most sports analyzed 

by studies, creating a bias in the distribution of birth dates of youth selected.

Within this context, there is the variable relative age effect (RAE), known as the possible ad-

vantage that the athletes born closer to the beginning of the selection year have in relation 

to their peers born later (Vaeyens, Philippaerts, & Malina, 2005; Vincent & Glamser, 2006).

The birth quartile considers the division of the year into four parts, the first quartile rep-

resents the months of January to March, the second quartile from April to June, the 3rd 

quartile from July to September and the fourth and last quartile from October to Decem-

ber. Several studies on different modalities that evaluated the categorization of dates of 

births of the athletes were able to conclude that the distribution of dates of birth is not 

homogeneous overall (Baker & Logan, 2007; Cobley, Baker, Wattie, & Mckenna, 2009; Musch 

& Grondin, 2001; Sherar et al., 2007; Vaeyens et al., 2005).

The RAE has been extensively studied in several countries (Musch & Grondin, 2001; Carli 

et al., 2009; Vaeyens et al., 2005; Cobley et al., 2009; Penna et al., 2010). This phenomenon 

is especially significant in sports where performance is dependent on strength and power 

and those where body size is decisive. Sherar et al. (2007) suggest that the date of birth 

might be able to predict the sporting talent in certain modalities. Other studies show that 

athletes born in the last two quartiles abandon the sport significantly more than those born 

in the first two quartiles of the year, due to the low perceived competence and absence of 

immediate success (Delorme et al., 2010; Figueiredo et al., 2009; Musch & Grondin, 2001).

Some studies indicate that the RAE is not restricted only to basic categories, but it is pre-

sent at different levels of performance and increases progressively with the level of excel-

lence, including the Olympic level (Cobley et al., 2009; Costa et al., 2009; Raschner, Muller, & 

Hildebrandt, 2012). When analyzing team sports such as baseball, basketball, hockey and 

football, for example, the RAE is present on high-performance and international competi-

tions (Costa et al., 2009; Cotê, Macdonald, & Albernethy, 2006; Mujika et al., 2009; Tompson, 

Barnsley, & Stebelsky, 2001; Vincent & Glamser, 2006;).

When considering individual sports, the Olympics are the focus of any athlete who seeks 

high yield; the major individual sports featured in the Olympic program are the Athletics, 

Swimming and Fight. 

The RAE has been investigated with fight athletes, both in taekwondo (Albuquerque et al., 

2012) and in judo (Albuquerque et al., 2013) and the RAE has not been identified. When 

considering specifically this phenomenon in swimming, no study has investigated this ef-

fect on Olympic level athletes. The only work identified was developed by Ryan (1989), 

who identified the RAE is also present on the categories of 8 to 12 in swimming. Thus, it is 

important to establish the existence of RAE on high performance swimmers participating 

in the Olympic Games.

Based on these data, this study aims at investigating the relative age effect on Olympic 

swimmers who participated in the London 2012 Olympic Games by analyzing the possible 

differences among continents, between sexes and verifying the relationship with winning 

Olympic medals.

METHODS

SAMPLE

Nine hundred and seventy-eight athletes swimmers, 507 male and 471 female, who par-

ticipated in the London Olympics 2012 participated in this study. This work followed the 

same ethical adopted by national (Carli et al., 2009; Penna & Moraes, 2010) and interna-

tional (Albuquerque et al., 2013; Costa et al., 2009) works.

PROCEDURES

Following the methodology used in previous studies (Penna & Moraes, 2010; Cotê et al., 

2006; Albuquerque et al., 2012), data on athletes such as gender, country of origin and date 

of birth were obtained directly from the official site of the London 2012 Olympic Games 
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(http://www.london2012.com/swimming/athletes/). To analyze the relationship between 

the birth quartile and yield, the athletes who won medals were considered with higher 

yield than those non-medalists.

The month of birth of each athlete was categorized into quartiles. It was considered the 

annual calendar from January 1st to December 31st. The 1st quartile was composed of 

the months January, February and March; the 2nd quartile, April, May and June, 3rd quar-

tile, July, August and September; and the 4th quartile, October, November and December.

Countries were grouped according to their geographic location in five continents: Amer-

ica. Africa, Asia, Europe and Oceania. Data were tabulated in a spreadsheet for later sta-

tistical analysis.

STATISTICAL ANALYSIS

The chi-square test (χ2) was used for testing the relative age effect by comparing the ex-

pected and observed distribution in quartiles of birth of the six athletes. According to a 

previous study (Albuquerque et al., 2012), the expected values were calculated assuming 

equal distribution of births in each quartile of the year. To test the association between 

variables were used cross-tables. All tests were performed using SPSS 19.0 for Windows 

program at 5% significance.

RESULTS

Descriptive data on age, height and body mass of athletes are shown in Table 1 below. 

TABLE 1. General characteristics of swimmers participating in the London 2012 Olympic Games.

MALE (N=507)  FEMALE (N=471) ALL (N=978)

Age (years) 24.0 ± 3.8 22.2 ± 3.8 23.1 ± 3.9

Weight (kg) 79.6 ± 8.5 63.0 ± 7.0 71.5 ± 11.4

Height (m) 1.86 ± 0.08 1.73 ± 0.07 1.79 ± 0.10

The results of the distribution of birth dates (quartiles) of all the athletes are shown in 

Figure 1; statistically significant differences were observed in the distribution of quartiles 

of birth (χ2 = 9.542, df = 3, p = 0.02). In paired comparison between quartiles, significant 

differences were observed between quartiles 1 vs. 4 (χ2 = 8.076, df = 1, p = 0.004) and 3 vs. 

4 (χ 2 = 6.450, df = 1, p = 0.01), with higher percentage of athletes born in quartiles 1 and 

3, compared to quartile 4.

FIGURE 1. Distribution of quartiles of birth of the swimmers who competed in the Olympic Games 

in London 2012 (n = 978). (*Significant difference 1st Q vs 4th Q, p = .004, 3rd Q vs. 4th Q, p = .01).

Table 2 shows the values of χ2 test for the distribution of birth dates of athletes by gen-

der. The relative age effect was observed on female athletes (χ2 = 12.304, df = 3, p = 0.01) 

but not on male ones (χ2 = 1.426, df = 3, p = 0.70). In females, there was highest percent-

age of athletes born in quartiles 1 and 3, compared to quartile 4. Regarding yield, no asso-

ciation between quartile of birth of the athletes and Olympic medal winning was observed 

(χ2 = 1.174; df = 3; p = 0.76).

TABLE 2. Evaluation of the quartiles of birth of the swimmers in the London 2012 Olympic Games by gender using

1ST 
QUARTILE

2ND 
QUARTILE

3RD 
QUARTILE

4TH 
QUARTILE

X2 (P)

n (%) n (%) n (%) n (%)

Male 127 (25.0) 127 (25.0) 136 (26.8) 117 (23.2) 1.426 (0.70)

Female 142 (30.1)* 113 (24.0) 126 (26.8)* 90 (19.1) 12.304 (0.01)

Note: * Significant difference 1st Q vs 4th Q, p = .004, 3 vs. 4th Q, p = .01).

In the analysis by continent, the relative age effect was observed only on the Asian 

continent (χ2 = 9.695, df = 3, p = 0.02), with greater representation of athletes born on 

1st and 2nd quartiles compared to the 4th quartile – Figure 2. In other continents, no sig-

nificant difference was observed in the percentage distribution of the quartiles of birth 

of Olympic swimmers.

08



111  —  RPCD 17 (S2.A)

FIGURE 2. Distribution of quartiles of birth of the swimmers who competed in the Olympic Games 
in London in 2012 by continent (n = 978). (* Significant difference to Asia: 1st Q vs 4th Q, p = .002; 2nd Q vs 4th Q, p = .04).

DISCUSSION

The aim of the present study was to investigate the relative age effect on Olympic swim-

mers who participated in the London 2012 Olympic Games, analyzing the possible dif-

ferences between continents, between sexes and to verify the relationship with winning 

Olympic medals. The results indicated that the RAE is present in this modality, but is only 

statistically significant in female athletes and athletes from the Asian continent, and it has 

no relationship with winning Olympic medals.

The results of this study corroborate those found in the literature that point the RAE on 

various modalities, especially those where the physical component plays a decisive role 

on the yield and the most practiced and popular modalities (Tourinho Filho, & Tourinho, 

1998; Vaeyens et al., 2005; Cobley et al., 2009; Penna & Moraes, 2010; Delorme & Raspaud, 

2009). Studies indicate that the RAE is not restricted to base categories, but it is present 

at different levels of excellence, including the Olympic level. The study of Raschner et al. 

(2012) noted the RAE on the Youth Olympic Games in 2012, whose authors found that the 

relative age had a highly significant influence on the participation of young athletes in vari-

ous sports in this competition.

In the present study, concerning to distribution of the athletes by continent, the RAE 

was evidenced only in Asia, with most athletes born on 1st and 2nd quartiles. In the other 

continents, there was no significant difference in the distribution of quartiles of birth of 

swimmer athletes. One factor that may explain the presence of the RAE in Asia is due to 

the early start in sports in some modalities. According to Fairbank and Goldman (2009), 

sport policy in China, for example, develops the sport initiation at around age 6 years, when 

children spend living in a boarding school in Beijing with military methodology, learning 9 

Olympic sports. Regarding gender, the RAE is well characterized in female athletes, where-

as in males the results are inconsistent. There are studies that found the RAE on female 

athletes (Delorme & Raspaud, 2009), while others do not (Edgar & O’Donoghue, 2005; Medic, 

Young, Starkes, Weir, & Grove, 2009). In a study conducted with Swiss female athletes of 

football, there was RAE on the youth categorioes up to 14 years, but not on the elite teams 

(Roman & Fuchslocher, 2011). This fact can be characterized due to selection processes 

usually occur at an age when women have reached puberty, so that the differences in bio-

logical maturation are smaller (Helsen et al., 2005).

Studies suggest that the RAE depends on the context of the sport, being more evident 

in those whose strength and power are the key factors (Cobley et al., 2009; Raschner et 

al., 2012). Since initiation of swimming still happens in childhood, ranging from age 3 to 7 

years (Tubino, 1979), knowledge of the relative age effect becomes even more important. 

The greater participation of athletes born in the first quartile may be related to the selec-

tion process of athletes, those born closest to the beginning of the selection year may have 

physical advantages over those born later; this is because, with the age group, young peo-

ple born in the first months of the year have higher chances to be in more advanced stages 

of biological maturation, therefore having greater chance of being selected to participate 

in the training process (Musch & Grondin, 2001; Carli et al., 2009). 

Despite differences in chronological ages less than 12 months having little relevance in 

adults, they can be important during childhood and adolescence in individuals with rapid 

rates of growth and development. Those born in the beginning of the selection year of age 

groups often have an advantage over their peers by being larger, stronger and faster (Musch 

& Grondin, 2001; Sherar et al., 2007). Within this context, they have more chances to con-

tinue in the sport and develop their tactical and technical capabilities, resulting in greater 

perceived competence and therefore, greater intrinsic motivation (Musch & Grondin, 2001).

Younger and lower biological age athletes may be considered less talented in the pro-

cess of training and development and as a consequence, abandon the trainings and compe-

titions due to the low perceived competence and lack of success (Musch & Grondin, 2001; 

Gustafsson, Kenttä, Hassmén, & Lundqvist, 2007; Helsen, Starkes, & Van Winckel, 1998). In 

soccer players, it was found that those who reached the elite level were bigger, stronger, 

faster and more skilled than those who left the modality (Figueiredo et al., 2009). However, 

the date of birth cannot be used alone to indicate a tendency to discriminate younger ath-

letes or players with lower biological age in talent identification, because those of the third 

or fourth quartiles may have early maturation and being larger than those in the first and 

second quartiles (Carli et al., 2009). In addition, other factors may affect the selection of 

athletes (Cotê et al., 2006).
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The emphasis on the physical aspects related to sports performance for selection of 

athletes and grouping on age categories that last about two years are the aspects mainly 

responsible for RAE (Vaeyens et al., 2005). There are suggestions and strategies to try to 

reduce the RAE, including: setting quotas for each year of birth within each age group of 

two years (Raschner et al., 2012), constant changing in the date of beginning of the se-

lection year (Helsen et al., 2000) creation of other levels of tournament (gold, silver and 

bronze series for the same category) (Carli et al., 2009), awareness of coaches to lower 

valuation of the physical aspects in the selection of athletes and preparation of programs 

that offer more vacancies at different levels of practice avoiding premature exclusion of 

talents (Wattie, Cobley, & Baker, 2008). This study had as main limitation of not evaluating 

the time of competitive practice of these athletes, a factor that can interfere with the per-

formance of these athletes.

CONCLUSION

Thus, it was concluded that RAE is accounted for swimmers of London 2012, furthermore, 

it was representative in women, it is not related to conquer of medals and can be found 

only in Asian continent. The knowledge of this effect on the part of coaches is of paramount 

importance for possible talents are not early excluded, since the physical advantages may 

be temporary. Further studies are needed on swimming because of the shortage of studies 

aiming at investigating the possible RAE on functional abilities related to swimming perfor-

mance in the youth and high-yield categories.
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09Características motivacionais 

de corredores de diferentes 

provas do atletismo

PALAVRAS CHAVE:

Psicologia do esporte. 

Autodeterminação. Corridas.

RESUMO

O objectivo do presente estudo foi comparar as características motivacionais dos corredo-

res do atletismo, levando em consideração a especialidade de prova, o tipo de motivação 

e o género. A amostra foi constituída por 40 atletas (24 do sexo masculino) de alto ren-

dimento do atletismo, divididos em grupos de acordo com a especialidade: oito velocistas 

(20.38 ± 2.88 anos), 10 meio fundistas (25.91 ± 6.79 anos), 14 fundistas (30.46 ± 7.46 

anos), e oito ultramaratonistas (36.13 ± 7.41 anos). Para investigar as características mo-

tivacionais foi utilizado o Sport Motivation Scale (SMS), validado para a língua portuguesa 

(SMS-BR). A motivação dos corredores das diferentes modalidades foi similar, à exceção da 

subescala de motivação extrínseca identificada que foi maior nos ultramaratonistas, quan-

do comparados aos corredores meio fundistas (p= .029). Em todos os grupos, os valores 

de motivação intrínseca total apresentaram valores ligeiramente superiores à motivação 

extrínseca; contudo, apenas no grupo de fundistas foi constatada diferença estatística (p= 

.004). Os resultados sugerem características motivacionais dos corredores de diferentes 

provas do atletismo são bem similares. Além disso, corredores de fundo possuem maior 

motivação intrínseca do que extrínseca.
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