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RESUMEN (150 palabras) (mismo orden que títulos) 

Objetivo: El objetivo del presente estudio es evaluar el efecto de la edad relativa en la selección de los atletas jóvenes 
y el rendimiento de los equipos de fútbol sala. Métodos: Se recopiló la fecha de nacimiento de 2.676 jóvenes atletas 
(femeninos: n=292; masculinos=2.384) que jugaban en las categorías Sub-9 a Sub-20 de fútbol sala brasileño. Los 
atletas fueron categorizados en base al cuartil y al semestre de nacimiento. La posición final de los equipos en el 
torneo fue categorizada como finalista, semifinalista y no semifinalista. Se aplicó la prueba chi-cuadrada, el V de 
Cramer y los modelos de regresión logística multinómica. Resultados: Los datos apoyaron la hipótesis sobre la 
tendencia a seleccionar atletas que nacieron en los primeros meses del año en equipos masculinos, pero no se observó 
lo mismo en equipos femeninos. Además, sólo los atletas de la categoría Sub-13 que nacieron en el primer semestre 
del año presentaran un 50% de posibilidades de estar entre los finalistas del torneo cuando se comparan con sus 
compañeros. Aplicaciones prácticas: La edad relativa tuvo efecto en el equipo de atletas masculinos jóvenes, pero tal 
efecto no se asoció con el rendimiento positivo de los equipos de fútbol sala, excepto para la categoría Sub-13. Por 
lo tanto, se recomienda a los entrenadores de atletas jóvenes valorar otros factores en el momento para seleccionar y 
componer sus equipos dentro del contexto evaluado aquí. 

Palabras clave: Maturación; Identificación de talentos; Desarrollo de jóvenes; Competición. 

ABSTRACT (150 words) (same order that title) 

Aim: The aim of the present study is to assess the effect of relative age on the selection of young athletes and the 
performance of futsal teams. Methods: The date of birth of 2,676 young athletes (female: n=292; male=2,384) playing 
in the U-9 to U-20 categories of Brazilian futsal was collected. The athletes were categorized based on quartile and 
on the semester of birth. The final position of the teams in the tournament was categorized as finalist, semifinalist 
and non-semifinalist. The chi-square test, the Cramer’s V and multinomial logistic regression models were applied. 
Results: The data supported the hypothesis about the trend to select athletes who were born in the first months of the 

Cita: Leonardi, T.J.; Kunrath, C.A.; Silva, I.F.d.; Rucco, G.d.S.; Aires, H.; Berger, A.G.; 
Cardoso, M. F.d.S. (2022). The relative age effect on the selection of young athletes and the 
performance of Brazilian futsal teams. Cuadernos de Psicología del Deporte, 22(3), 212-226 
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year in male teams, but it was not observed in female teams. Additionally, only athletes in the U-13 category who 
were born in the first semester of the year present 50% chance to be among the finalists in the tournament when they 
are compared to their peers. Practical application: The relative age had effect on the team of young male athletes, but 
such an effect was not associated with the positive performance of futsal teams, except for the U-13 category. Thus, 
coaches of young athletes are recommended to value other factors at the time to select and compose their teams 
within the herein assessed context. 
Keywords: Maturation; Talent identification; Youth development; Competition. 

RESUMO (1500 palavras) (mesma ordem como títulos) 

Objetivo: O objetivo do presente estudo é avaliar o efeito da idade relativa na seleção de jovens atletas e o 
desempenho das equipes de futsal. Métodos: Foi coletada a data de nascimento de 2.676 jovens atletas 
(feminino: n=292; masculino=2.384) jogando nas categorias Sub-9 a Sub-20 do futsal brasileiro. Os atletas 
foram categorizados com base no quartil e no semestre de nascimento. As equipes foram agrupadas de 
acordo com a posição final no torneio como finalista, semifinalista e não semifinalista. Foram aplicados o 
teste de Qui-quadrado, V de Cramer e os modelos de regressão logística multinomial. Resultados: Os dados 
corroboraram a hipótese sobre a tendência de selecionar atletas nascidos nos primeiros meses do ano em 
equipes masculinas, mas isso não foi observado em equipes femininas. Além disso, apenas atletas da 
categoria Sub-13 que nasceram no primeiro semestre do ano apresentaram 50% de chance de estar entre os 
finalistas do torneio quando são comparados aos seus pares. Aplicações práticas: Houve efeito da idade 
relativa na seleção de jovens atletas do sexo masculino, mas tal efeito não esteve associado ao desempenho 
positivo das equipes de futsal, com exceção da categoria Sub-13. Assim, os treinadores de jovens atletas 
são recomendados a valorizar outros fatores no momento para selecionar e compor suas equipes dentro do 
contexto aqui avaliado. 
Palavras chave Maturação; Identificação de talentos; Desenvolvimento de jovens; Competição. 
 

 

INTRODUCTION  
Sports tournaments for young athletes are often 
organized based on categories gathered according to 
year of birth, and it leads to conflicts among peers who 
were born in the same year, or within a 2-year time 
interval (Musch & Grondin, 2001). Thus, children 
born in January and December of the same year who 
compete to each other present differences close to one 
year of life, whereas this difference may mean 
approximately 20% of the total age of the young 
athlete in categories grouped every two years 
(Barnsley, Thompson, & Barnsley, 1985; Mujika et 
al., 2009). Since the 1980s, the literature provides 
information showing that coaches and sports managers 
tend to select athletes born in the first months of the 
year to participate in organized competitions and to be 
promoted to higher performance levels (Cobley, 
Baker, Wattie, & McKenna, 2009). Accordingly, 
although the age grouping usually adopted by the 
federations aims at promoting a balanced competition 
environment, such a criterion may mean 
advantages/disadvantages due to differences in 

chronological age among young athletes (Barnsley, 
Thompson, & Legault, 1992). This difference is 
known as relative age, and its consequences 
(participation and performance) are called relative age 
effect (RAE) (Musch & Grondin, 2001).  

The consequences from the RAE and from its 
manifestations in sports modalities have been 
investigated and discussed in the literature for many 
years (Augste & Lames, 2011; Helsen, Van Winckel, 
& Williams, 2005; Steingröver, Wattie, Baker, & 
Schorer, 2016; Apollaro, Rodríguez, Herrera-
Valenzuela, Hernández-Mendo & Falcó, 2022; 
González, Madinabeitia, Ureña & Alarcón, 2021; 
Leite, Borges, Santos & Sampaio, 2013; Saavedra 
García, Gutiérrez Aguilar, Galatti & Fernández 
Romero, 2015; Ortigosa-Márquez, Reigal,  Serpa & 
Hernández-Mendo, 2018; Redondo, Fernández-
Martínez & Izquierdo, 2019;  Ferragut, Vila, 
Fernández-Romero, Saavedra García, 2021). 
Researchers have been suggesting explanations for the 
causes and consequences of the RAE on sports based 
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on different approaches in the last decades (Cobley et 
al., 2009; Hancock, Adler, & Côté, 2013; Wattie, 
Cobley, & Baker, 2008; Wattie, Schorer, & Baker, 
2015). Wattie et al. (2015) take into account three 
fundamental aspects to understand this phenomenon in 
the model based on RAE embarrassments in sports, 
which concerned individual, task and environment 
embarrassment. In a brief and simplified way, this 
model organizes the understanding about RAE 
consequences and suggests that they must be 
understood through their interactions, rather than be 
interpreted in isolation. For example, a young soccer 
athlete who competes in the U-13 category, who was 
born right after the cut date and who is early in the 
maturation process will be likely benefited in its sports 
practice. Thus, individual features (relative age, 
maturation level) interact with task (strength and 
speed requirements for soccer) and environment 
features (high competitiveness since the youngest 
levels, cutting policy at age grouping), which results 
in supposed advantages that favor the individual. 
However, if this same individual was a gymnastics 
athlete - which favors individuals with late maturation 
and good physical flexibility ability, among others -, 
he/she could see him/herself under a disadvantageous 
condition. Several variables interact and change the 
RAE manifestation within this scenario, such as sex, 
regional culture, popularity and modality organization 
level, among other factors that change the practicing 
environment and the trends observed in it (Smith, 
Weir, Till, Romann, & Cobley, 2018; Wattie et al., 
2015). 

Although the RAE phenomenon has been broadly 
investigated in soccer (Augste & Lames, 2011; Helsen 
et al., 2005; Massa et al., 2014; Peña-González, 
Fernández-Fernández, Moya-Ramón, & Cervelló, 
2018; Práxedes, Fernández-Fernández, Moya-Ramón, 
& Cervelló, 2017), studies about futsal only started 
being carried out lately (Carraco et al., 2020; Lago-
Fuentes, Rey, Padrón-Cabo, Prieto-Troncoso, & 
Garcia-Núñez, 2020; Figueiredo, Seabra, Brito, 
Galvão &  Brito, 2021). Important differences must be 
highlighted among modalities, mainly when it comes 
to the contribution from the anaerobic via to 
performance and regular physical confrontation 
situations, due to the reduced space available for this 
game (Beato, Coratella, & Schena, 2016). Futsal is a 
modality that requires high-intensity movements, 
accelerations, decelerations, and changes of direction, 

demanding high-level practitioners to develop 
characteristics of aerobic capacity, maximum speed, 
strength, lower limb power, and lean muscle mass 
(Spyrou, Freitas, Marín-Cascales & Alcaraz, 2020). 

A recent study did not show RAE in athletes 
participating in the last three seasons of FIFA’s Futsal 
World Cup (Carraco et al., 2020). It is important 
pointing out that the analyses carried out in the study 
did not show differences, not even in stratifications 
based on tournament edition (years: 2008, 2012 and 
2016), function/position, associated confederation and 
final ranking in the tournament. Similar results were 
recorded for women playing in the elite of the 
Brazilian futsal by Ferreira et al. (2020). Based on the 
study by Lago-Fuentes et al. (2020) with players in the 
first Spanish division, there is the prevalence of 
athletes who were born in the last months of the year 
between the 2006-2007 and 2014-2015 seasons, 
mainly in mid- and high-quality teams, and in 
goalkeeper and pivot positions. The authors 
interpreted this finding based on the “underdog 
effect”, by also taking into account the hypothesis that 
athletes could end up opting for futsal because they 
gave up a career in a more popular sports modality in 
the country, such as soccer. On the other hand, studies 
carried out by Morales Júnior et al. (2018) and 
Figueiredo et al. (2021) Brazilian and Portuguese 
futsal players showed the prevalence of athletes who 
were born in the first months of the year.     

Briefly, the studies aimed at assessing RAE presence 
in futsal elite athletes have shown controversial 
outcomes (Carraco et al., 2020; Lago-Fuentes et al., 
2020; Morales Júnior et al., 2018). However, one can 
observe a lack of studies about young futsal athletes 
focused on assessing RAE presence and its influence 
on sports performance. Such investigation types are 
needed, since the talent formation and identification 
process is becoming earlier in this sports modality 
(Vaeyens, Lenoir, Williams, & Philippaerts, 2008; 
Williams & Reilly, 2000). The fact that official futsal 
competitions adopt court dimensions and identical 
beacons in competitive categories – from the youngest 
levels to adults - is another reason pointing towards the 
importance of this type of analysis. Such a condition 
could worsen and give greater weight to likely 
advantages/disadvantages resulting from RAE, mainly 
in the younger categories. In addition to this factor, the 
aim of the current study was to assess RAE presence 
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and its impact on the sports performance of young 
futsal athletes. 

METHODS 

Sample 

This study is an empirical investigation of transversal 
cohort and of an associative and predictive character 
(Ato, López, & Benavente, 2013). The study counted 
on public domain data available at the websites of the 
27 Futsal Federations bond to the Brazilian Futsal 
Confederation. The search was carried out in May 
2020 and took into account competitions that took 
place in each of them throughout 2019 at all youth 
categories (up to U-20). Inclusion criteria 
encompassed presenting the full name and birth date 
of athletes in each team; and presenting final result per 
team in each competition per category and sex. 
Federations that only presented part of this 
information, or that did not present any information 
were excluded from the study. After the inspection, 
only data from two Federations were included in the 
study: Federação Catarinense de Futsal (FCF), in 
Santa Catarina State; and Federação Gaúcha de Futsal 
(FGF), in Rio Grande do Sul State.  

Procedures  

An ad hoc spreadsheet was elaborated, and it totaled 
2,676 athletes (female: n=292, all of them from FCF; 
male: n=2,384 – 1,638 athletes from FCF and 746 
from FGF). Female teams participated in competitions 
encompassing categories from U-15 to U-20, thus 
totaling 19 teams; and male teams encompassed 140 
teams that participated in competitions encompassing 
categories from U-9 to U-20, all at regional level, in 
both Federations (FCF: n=100; FGF: n=40). Athletes 
were categorized based on birth quartile in the 
spreadsheet (Q1: Jan-Mar; Q2: Apr-Jun. Q3: Jul-Sept; 
Q4: Oct-Dec) and on semester of birth (S1: Jan-Jun; 
S2: Jul-Dec). Another spreadsheet organized 
information about sports performance of each team 
based on category and sex. Final ranking of teams in 
each competition was also a categorized variable: a) 
finalists: first and second positions in the ranking; b) 
semi-finalists: third and fourth positions in it; c) non-
semifinalists: other teams that did not even reached the 
semi-final phase. 

Statistical analysis    

The chi-square test was used to observe the relative 
age effect on each category and sex, and the Cramer’s 
V - see formula of Cramér (1946) in Fritz, Morris, & 
Richler (2012) - was adopted to calculate the effect 
size. The scale 0.10–0.29, small; 0.30–0.49, moderate; 
≥ 0.50, high was used to interpret the effect size 
(Cohen, 1988; Gravetter, Wallnau, Forzano & 
Witnauer, 2020). The analysis of the RAE relation 
based on the final sports results reached by each team 
in each category, it was possible getting to the 
conclusion of lack of multicollinearity - multinomial 
logistic regression models were also used. Multiple 
models were created to each category by adopting the 
final result of the competition as dependent variable; 
the quartile or the semester of birth were used as 
independent variable – the respective dummy 
variables were added to the model. The significance 
and likelihood of each model were analyzed by 
assuming alpha=0.05; Wald test was interpreted by 
adopting p<0.05 to accept β value different from zero; 
the odds ratio calculation was taken into consideration 
by assuming the interpretation of only chance of 
reliability intervals that did not contain 1. Data were 
assessed in SPSS software, version 25. 

RESULTS 

Athletes’ distribution by quartile of birth in each 
category is presented in Table 1 (male) an in Table 2 
(female). Data in Table 1 evidence that 66.19% of 
athletes were born between Q1 and Q2. The proof of 
standardized waste showed that frequencies observed 
in different categories are quite far from the expected 
in the two first birth quartiles (Q>1.96). However, 
differences were reversed and smaller in the last two 
quartiles (Q<-1.96). Differences remained in all 
categories when data were analyzed based on 
semester, and the standardized waste were equally 
significant. Thus, relative age had significant impact 
on the composition of the analyzed categories. With 
respect to the magnitude of the effects, it is possible 
stating that, except for the U-15 category – which 
presented small effect -, all categories presented 
moderate effect size. Table 2 points out that 57.19% of 
girls were born between Q1 and Q2, and that there was 
no relative age effect on the composition of female 
teams; this finding shows that this is not sports 
selection variable in the assessed categories. 
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Table 1. Observed frequencies and relative percentages by quartile and semester of birth, and the effect of relative age by 
category on male players. 

 Birth quartile  Statistics test  Standardized residual 

Age 
group 

Q1 
n (%) 

Q2 
n (%) 

Q3 
n (%) 

Q4 
n (%) 

total  χ² p Effect 
size* 

 Q1 Q2 Q3 Q4 

U-09 171 
(40.8) 

125 
(29.8) 

78  
(18.6) 

45 
(10.7) 

419  86.72 .001 .455  66.3 20.3 - 26.8 - 59.8 

U-11 218 
(39.2) 

158 
(28.4) 

101 
(18.2) 

79 
(14.2) 

556  83.78 .001 .388  79.0 19.0 - 38.0 - 60.0 

U-13 192 
(37.6) 

145 
(28.4) 

102 
(20.0) 

72 
(14.1) 

511  64.16 .001 .354  64.3 17.3 - 25.8 - 55.8 

U-15 114 
(33.1) 

101 
(29.4) 

77 
(22.4) 

52 
(15.1) 

344  26.11 .001 .276  28.0 15.0 - 9.0 - 34.0 

U-17 134 
(35.4) 

106 
(28.0) 

81 
(21.4) 

58 
(15.3) 

379  33.84 .001 .299  39.3 11.3 - 13.8 - 36.8 

U-20 60 
(34.3) 

54  
(30.9) 

39 
(22.3) 

22 
(12.6) 

175  19.76 .001 .336  16.3 10.3 - 4.8 - 21.8 

 Birth semester   Statistics test  Standardized residual 

Age 
group 

S1 
n (%) 

S2 
n (%) 

total  χ² p Effect 
size* 

 S1 S2 

U-09 296 (70.6) 123 (29.4) 419  71.43 .001 .413  86.5 - 86.5 

U-11 376 (67.6) 180 (32.4) 556  69.09 .001 .353  98.0 - 98.0 

U-13 337 (65.9) 174 (34.1) 511  51.99 .001 .319  81.5 - 81.5 

U-15 215 (62.5) 129 (37.5) 344  21.50 .001 .250  43.0 - 43.9 

U-17 240 (63.3) 139 (36.7) 379  26.92 .001 .266  50.5 - 50.5 

U-20 114 (65.1) 61 (34.9) 175  16.05 .001 .303  26.5 - 26.5 

*Effect size (Cramer’s V: p<0.05) 
 

 

 

 

 

 



Cuadernos de Psicología del Deporte, 22, 3 (septiembre) 
 

 
 
 

Leonardi et al. 

 218 

Table 2. Observed frequencies and relative percentages by quartile and semester of birth, and the effect of relative age by 
category on female players. 

 Birth quartile   Statistics test 

Age group Q1 
n (%) 

Q2 
n (%) 

Q3 
n (%) 

Q4 
n (%) 

 total χ² p Effect size* 

Sub-15 35 (32.4) 28 (25.9) 24 (22.2) 21 (19.4)  108 4.074 0.254 0.194 

Sub-17 34 (27.2) 34 (27.2) 32 (25.6) 25 (20.0)  125 1.752 0.625 0.118 

Sub-20 16 (27.1) 20 (33.9) 14 (23.7) 9 (29.0)  59 4.254 0.235 0.268 

 Birth semester   Statistics test 

Age group S1 
n (%) 

S2 
n (%) 

 total χ² p Effect size* 

Sub-15 63 (58.3) 45 (41.7)  108 3.00 0.083 0.167 

Sub-17 68 (54.4) 57 (45.6)  125 0.97 0.325 0.088 

Sub-20 36 (61.0) 23 (39.0)  59 2.86 0.091 0.203 

*Effect size (Cramer’s V: p<0.05) 

 

There were no significant differences between the 
male and female sexes in the birth quartiles in the U-
15 (χ²=1.307; df=3; p=0.438); U-17 (χ²=3.904; df=3; 
p=0.272) and U-20 (χ²=1.107; df=3; p=0.775) 
categories. There were also no significant differences 
between sexes in each category if one takes into 
consideration the semester of birth (U-15: χ²=0.603; 
df=1; p=0.727; U-17: χ²=3.150; df=1; p=0.076; U-20: 
χ²=0.326; df=1; p=0.568). 

When male athletes’ data were compared based on 
quartile between each Federation (FCF and FGF), it 
was not possible observing significant differences in 
most categories (U-9: χ²=5.829, df=3, p=0.443; U-11: 
χ²=1.480, df=3, p=0.687; U-13: χ²=2.921, df=3, 
p=0.404; U-17: χ²=1.223, df=3, p=0.748; U-20: 
χ²=3.472, df=3, p=0.324), except for the U-15 
category (U-15: χ²=8.370, df=3, p=0.039), whose 
difference was exclusively observed in the distribution 
of the third quartile. The occurrence observed for SC 
(55) was higher than the expected (44.1), whereas the 
one observed for RS (22) was lower than the expected 
(32.9). Because of the similarity between states, option 

was made to work with data of both states, altogether, 
throughout the study.  

The multinomial logistic regression models were run 
independently for each category by taking into 
account the performance of each team in the 
competition in comparison to the number of athletes 
born in each quartile or semester. This stage only 
considered information of male athletes, given the 
non-RAE of female athletes. The adjustment and 
likelihood ratio test of the models were not significant 
in almost all cases (Table 3). Category U-13 was the 
only exception when the dummy variables of the 
semester of birth were observed. There was 50% 
chance of athletes born in the first semester to be 
among the finalists in the competition in comparison 
to athletes who were born in the second one, when it 
comes to belonging to one of the teams that were not 
classified to the semifinals in the same competition 
(Table 4). The model based on teams in the semifinal 
group also presented significant likelihood ratio test 
for the U-13 category (Table 3); however, the 
significant values recorded in the Wald test 
highlighted that the β value was not different from 
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zero in any of the two groups in comparison to the 
reference group (Table 4), thus, the model cannot be 
interpreted.         

Table 3. Adjustment and likelihood ratio testing of final models for each category, with dummy variables from the quartiles and 
semesters of birth - reference to finalist and semifinalist groups. 

 Birth quartile  Birth semester 

Age group Likelihood log-2 χ² df p value  Likelihood log-2 χ² df p value 

Finalist group as reference 

U-9 34.313 3.167 6 0.788  20.081 0.426 2 0.808 

U-11 35.540 8.083 6 0.232  20.688 4.160 2 0.125 

U-13 34.438 7.736 6 0.258  20.535 6.153 2 0.046 

U-15 34.852 3.082 6 0.798  20.280 0.929 2 0.629 

U-17 36.136 2.920 6 0.819  20.862 0.037 2 0.982 

U-20 30.386 12.100 6 0.060  18.125 4.289 2 0.117 

Semifinalist group as reference 

U-9 34.313 3.167 6 0.788  20.081 0.426 2 0.808 

U-11 35.540 8.083 6 0.232  20.688 4.160 2 0.125 

U-13 35.438 7.736 6 0.258  20.535 6.153 2 0.046 

U-15 34.852 3.082 6 0.798  20.280 0.929 2 0.629 

U-17 36.136 2.920 6 0.819  20.862 0.037 2 0.982 

U-20 30.383 12.100 6 0.060  18.125 4.289 2 0.117 
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Table 4. Multinomial regression models of the U-13 category, considering dummy variables of quartiles and semesters of birth. 

Group Variable β Error Wald df Sig. Exp (β) Exp (β) IC 
(95%) 

Finalist group as reference   

Semifinalist Intercept 0.302 0.320 0.893 1 0.345   

S1 -0.683 0.379 3.255 1 0.071 0.505 0.240 to 1.061 

S2 0*   0    

Non-semifinalist Intercept 2.065 0.257 64.307 1 0.000   

S1 -0.695 0.295 5.542 1 0.019 0.499 0.280 to 0.890 

S2 0*   0    

Semifinalist group as reference   

Finalist Intercept -0.302 0.320 0.893 1 0.345   

S1 0.683 0.379 3.255 1 0.071 1.980 0.943 to 4.158 

S2 0*   0    

Non-semifinalist Intercept 1.762 0.226 60.970 1 0.000   

S1 -0.012 0.282 0.002 1 0.966 0.988 0.568 to 1.717 

S2 0*   0    

OBS: S1: birth in the first semester; S2: birth in the second semester; *: redundant value. 

 

 

DISCUSSION 

The aim of the current study was to assess RAE 
presence and its impact on the sports performance of 
young futsal athletes. The main results have shown 
trend to select athletes who were born in the first 
months of the year for competitions to male athletes, 
but it was not identified in female teams. When it 
comes to RAE influence on sports performance, it was 
possible observing that athletes in the U-13 category 
who were born in the first semester presented 50% 
chance to be among the finalists in the competition 
when they were compared to their peers who were 
born in the second semester, who belonged to teams 
that were not classified to the semifinals in the same 
competition. However, this finding was not observed 
for the other categories.  

RAE presence in the sports selection process 

RAE presence in the sports selection process in all 
categories of male teams is an important factor to be 
taken into consideration, since it was possible 
observing that this effect is stronger on lower 
categories, between U-9 and U-13. This is a relevant 
finding, since this chronological difference is more 
representative at younger ages, because of the young 
age itself and of the reduced sports experiences of 
young athletes. This chronological difference between 
boys in the age group 7-9 years (U-9 category) can 
represent approximately 20% of the total age of young 
athletes. With respect to anthropometric variables, 
previous studies have shown that between the age of 7 
and 9 years, children present difference close to 12cm 
in height and to 10Kg of body mass (Silva, Pelegrini, 
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Petroski, & Gaya, 2010). These physical differences 
resulting from the chronological age can be 
advantageous for the ones who were born in the first 
months of the year in the futsal modality, if one takes 
into consideration the features of this game regarding 
the large number of body contacts, use of strength and 
often moves made at extreme speed (Beato et al., 
2016). A condition that worsens these physical 
differences is related to official futsal competitions in 
which court dimensions and the dimensions of goals 
identical to those of competitive categories are 
adopted, from younger categories to adult players. 
Teams with mean height and higher strength level in 
the younger categories can benefit from such a 
physical advantage at situations like kicks and higher 
shots on goal (Figueiredo, Coelho and Silva, & 
Malina, 2011; Andronikos, Elumaro, Westbury, & 
Martindale, 2016), be it due to greater strength/ability 
to put the ball up or the smaller structure of the 
opposing goalkeeper. Another condition that can 
represent an advantage is related to features of the 
game added to the younger ages (Garganta, 1994), and 
it favors young athletes who have higher strength and 
power levels, because body contacts are more frequent 
at these situations. 

RAE impact on the sports performance 

Apparently, the present study is the first to assess RAE 
and its impact on the sports performance in teams of 
young futsal athletes. When it comes to professional 
athletes, results similar to the current ones were found 
in the study by Morales Júnior et al. (2018) who 
assessed the prevalence of Brazilian athletes who were 
born in the first months of the year and who 
participated in the 2014 national tournament. 
However, the trend observed in the results seems to be 
changed when the assessed group concerns 
professionals in the first division of the Spanish 
Federation and in world futsal tournaments (Carraco 
et al., 2020; Lago-Fuentes et al., 2020). If, on the one 
hand, Carraco et al. (2020) did not observe RAE in the 
2008, 2012 and 2016 editions of the Futsal World Cup, 
the study by Lago-Fuentes et al. (2020) not just 
observed the presence of RAE, but also observed the 
prevalence of athletes who were born in the second 
semester of the year who played the elite Spanish 
tournament for five seasons in the role (between 2006-
2007 and 2014-2015).  Once featured as reverse RAE, 
the main argument set by the authors is focused on the 

popularity of this modality in the country, where 
soccer has the largest number of practitioners in 
comparison to futsal (Lago-Fuentes et al., 2020). 
Thus, athletes who would not be selected to keep on 
competing in soccer migrate to futsal practices in order 
to go on in their sports career. Results found by 
Práxedes et al. (2017) have shown the prevalence of 
births in the first months of the year among Spanish 
soccer athletes coming from the base categories of 
professional teams, and it reinforces the hypothesis 
about the influence of popularity on the practiced 
modality. Since there is greater competitiveness for 
the ascension in soccer and, therefore, a trend for RAE 
occurrence, it is reasonable speculating that younger 
athletes (within the cohort) tend to migrate to futsal.          

However, a peculiar aspect that deserves attention 
refers to possible advantages favoring athletes who 
were born in the second semester, as cognitive and 
tactical skills development (Teoldo, Garganta, Greco, 
Mesquita, & Seabra, 2010; Machado, Scaglia, & 
Teoldo, 2015). So, it is necessary analyzing the 
literature available about soccer given the scarcity of 
research on this topic in the futsal field. With respect 
to performance, a study conducted by Teoldo et al. 
(2010) with soccer players shows association between 
month of birth and performance in the defensive 
tactical principles of young Portuguese athletes 
between categories U-11 and U-17. Based on the 
results, players who were born in the first semester 
presented advantages concerning the performance of 
tactic actions related to the specificity of tactic 
principles of the defensive phase, which are more 
demanding in physical terms than the tactic principles 
of the offensive phase (Teoldo et al., 2010). If one 
takes into account the proximity between soccer and 
futsal, it is possible speculating that athletes who were 
born in the second semester have the need of 
developing other skills in order to “survive” in the 
modality, since they would be at physical 
disadvantage. Thus, one of the ways to keep on 
practicing a sports modality would lie on developing a 
higher performance level in the game’s offensive 
phase (Machado & Costa, 2016; Machado et al., 
2015). It would be possible when younger players 
were encouraged to find solutions for game 
embarrassment from the tactic dimension perspective 
(mainly in the offensive phase) to the detriment of 
developing greater physical ability and defensive 
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tactic actions performed by older players (Machado & 
Costa, 2016; Machado et al., 2015). 

Although studies have already shown different 
distributions regarding athletes’ month of birth, they 
seem to corroborate the impact RAE has on sports 
performance. Although there is no record of RAE 
influence on sports performance in international 
tournaments (Carraco et al., 2020), the study by Lago-
Fuentes et al. (2020), which was carried out with adult 
players, showed that teams that have reached the best 
positions in the final ranking of the tournament were 
mostly composed of athletes who were born in the 
second semester when they were compared to teams 
that were classified or that were downgraded in the 
competition. As Lago-Peñas et al. (2018) stated, 
athletes may end up opting for futsal because they 
gave up their career in a sport that has greater 
competition, in which there is an effect of relative age, 
such as soccer. Moreover, when it comes to RAE and 
its impact on the long-run, the recent literature review 
carried out by De la Rubia, Lorenzo-Calvo, & Lorenzo 
(2020) showed that relatively older athletes seen as 
talented often reach higher excellency levels in terms 
of competitive experience (Carling, Le Gall, Reilly, & 
Williams, 2009), longevity in their careers (Jones, 
Lawrence, & Hardy, 2018) and positioning in the 
ranking (Ford & Williams, 2011). However, younger 
athletes show the impact of RAE on short-term 
performance indicators, which is mainly supported by 
immediate performance criteria aimed at predicting 
the athletes’ performance development (De la Rubia et 
al., 2020). Based on a sample encompassing young 
athletes, the current results evidence lack of RAE 
impact on competitions’ results, except for the U-13 
category. This category recorded 50% chances for 
athletes who were born in the first semester in 
comparison to athletes who were born in the second 
one to be among the finalists in the competition when 
it comes to belonging to teams that were not classified 
to the semifinals in the same competition. 
Assumingly, the biological maturation process of 
young athletes is the factor increasing physical 
differences, mainly at this age group. It is about this 
age the growth reaches its peak and physical 
advantages resulting from relative age can be 
increased – they depend on timing and tempo of each 
individual (Malina, Bouchard, & Bar-Or, 2004). 

RAE in female athletes 

The recorded results were similar to other in studies 
carried out with professional athletes who play the 
Brazilian (Ferreira et al., 2020; Morales Júnior et al., 
2018) and Portuguese futsal tournaments (Figueiredo, 
Seabra , Brito, Galvão &  Brito, 2021). Only in U-9 
category a significant RAE was detected (Figueiredo, 
Seabra , Brito, Galvão &  Brito, 2021). These studies 
did not find differences in the month of birth of female 
athletes in other categories. Altogether, these findings 
seem to point out that the month of birth is not a factor 
conditioning the sports selection process among 
women. Based on the study by Ferreira et al. (2020) 
conducted with professional athletes, it is interesting 
observing that, although female athletes who were 
born in the first semester presented longer practice 
time (1st semester = 9.9 ± 4.6 years; 2nd semester = 
8.0 ± 3.7 years; p = 0.014), the time to start in the 
modality was similar (1st semester = 12.6 ± 3.7 years; 
2nd semester = 13.4 ± 3.4 years; p = 0.233). Based on 
such data, it is possible observing that, on average, 
girls start the sports practice in futsal after the 
menarche period, which often happens at the age of 12 
(Tanner, Whitehouse, & Takaishi, 1966). This 
information, in its turn, helps explaining the present 
findings since the analyzed categories are composed 
of girls at the age of 13, at most. Some factors that may 
contribute to a late start in futsal practice include 
physical demands of the game (strength and power for 
movements, agility and speed), cultural consequence 
of the lack of practice stimuli, difficult access to 
qualified practice, etc. 

CONCLUSIONS  

Briefly, the present finding points towards the RAE on 
the sports selection process in all male categories and 
this effect is more significant in the younger categories 
– U-9 to U-13. Female teams did not present the 
relative age effect in any of the assessed categories. 
There were no differences between sexes in terms of 
RAE, as well as there was no difference between the 
assessed contexts (FCF and FGF). The RAE analysis 
about sports performance of the analyzed teams did 
not evidence chances for the birth quartile to 
differentiate the finalist, semifinalist or non-classified 
teams for the semifinals in each category. This result 
was confirmed in almost all situations when the 
dummy variables of the semester of birth were taken 
into account. The only exception was the U-13 
category, which showed 50% chance for athletes who 
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were born in the first semester to be among 
competition finalists in comparison to the one who 
were born in the second semester, because of being in 
teams that were not classified for the semifinals of the 
same competition. This age group is associated with 
the time when growth reaches its peak, whose change 
in the maturation stage has impact on different 
changes in the body of these athletes. These results 
point out that the birth quartile, although highlighted 
as factor for the sports selection of non-elite futsal 
athletes in Southern Brazil, it is not a factor associated 
with the sports success of teams. 

PRACTICAL APPLICATIONS 

To coaches of young male futsal athletes, we 
recommend that they be aware of the possible 
consequences of RAE, especially in the younger 
layers. One of these consequences can be represented 
by preferences in the selective process of initiation to 
sport for a stereotyped model of athlete, possibly by 
individuals who are advanced in the maturation 
process, valuing individuals who are advanced in the 
maturation process, characterized by a stronger and 
faster profile. In futsal, when compared to soccer, the 
playing field is reduced and these differences arising 
from the athlete's physical development can make a 
difference, as the number of duels and physical 
confrontations is frequent. This influence seems to be 
higher at age U-13, with even greater chances of 
obtaining better performance, which characterizes it as 
a critical age for the talent selection process. 
Therefore, we recommend that the criteria for 
selecting athletes to be related to the understanding 
and operationalization of the game, such as technical-
tactical ones. Finally, for the coaches of young female 
futsal athletes, we recommend greater encouragement 
to practice and competition from the younger levels. It 
takes an effort from funding agencies to offer sports 
incentive sites and training centers with qualified 
teachers/coaches. 

ACKNOWLEDGMENTS 

A.G.B. and C.A.K. were supported by grants from the 
Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior – Brasil (CAPES) [MSc and PhD grants, 
respectively]. 

REFERENCES 
 

1. Andronikos, G., Elumaro, A. I., Westbury, T., 
& Martindale, R. J. J. (2016). Relative age 
effect: implications for effective practice. 
Journal of Sports Sciences, 34(12), 1124–
1131. 
https://doi.org/10.1080/02640414.2015.1093
647 

2. Apollaro, G.; Rodríguez, Y.Q.; Herrera-
Valenzuela, T.; Hernández-Mendo, A. & 
Falcó, C. (2022). Relative and Chronological 
Age in Successful Athletes at theWorld 
Taekwondo Champonships (1997–2019): A 
Focus on the Behaviour of Multiple 
Medallists. Int. J. Environ. Res. Public Health, 
19,1425. 
https://doi.org/10.3390/ijerph19031425 

3. Ashworth, J., & Heyndels, B. (2007). 
Selection Bias and Peer Effects in Team 
Sports: The Effect of Age Grouping on 
Earnings of German Soccer Players. Journal 
of Sports Economics, 8(4), 355–377. 
https://doi.org/10.1177/1527002506287695 

4. Ato, M., López, J. J. & Benavente, A. (2013). 
A classification system for research designs in 
psychology. Anales de Psicología / Annals of 
Psychology, 29(3), 1038–1059. 
https://doi.org/10.6018/analesps.29.3.178511 

5. Augste, C., & Lames, M. (2011). The relative 
age effect and success in German elite U-17 
soccer teams. Journal of Sports Sciences, 
29(9), 983–987. 
https://doi.org/10.1080/02640414.2011.5747
19 

6. Barnsley, R. H., Thompson, A. H., & 
Barnsley, P. E. (1985). Hockey success and 
birthdate: The relative age effect. Canadian 
Association for Health, Physical Education, 
and Recreation, 51(1), 23–28. 
https://journals.sagepub.com/doi/abs/10.1177
/1012690210371560?journalCode=irsb 

7. Barnsley, R., Thompson, A., & Legault, P. 
(1992). Family Planning: Football Style. The 
Relative Age Effect in Football. International 
Review for the Sociology of Sport, 27(1), 77–
87. 
https://doi.org/10.1177/10126902920270010
5 

8. Beato, M., Coratella, G., & Schena, F. (2016). 
Brief review of the state of art in futsal. The 
Journal of Sports Medicine and Physical 



Cuadernos de Psicología del Deporte, 22, 3 (septiembre) 
 

 
 
 

Leonardi et al. 

 224 

Fitness, 56(4), 428–432. 
https://pubmed.ncbi.nlm.nih.gov/25503709/  

9. Carling, C., Le Gall, F., Reilly, T., & 
Williams, A. (2009). Do anthropometric and 
fitness characteristics vary according to birth 
date distribution in elite youth academy soccer 
players? Scandinavian Journal of Medicine 
and Science in Sports, 19(1), 3–9. 
https://doi.org/10.1111/j.1600-
0838.2008.00867.x 

10. Carraco, D. D. S., Galatti, L. R., Massa, M., 
Loturco, I., & Abad, C. C. C. (2020). 
Centesimal age and relative age effect in elite 
futsal players. International Journal of 
Exercise Science, 13(6), 329–341. 
https://pubmed.ncbi.nlm.nih.gov/32148643/   

11. Cobley, S., Baker, J., Wattie, N., & McKenna, 
J. (2009). Annual age-grouping and athlete 
development: A meta-analytical review of 
relative age effects in sport. Sports Medicine, 
39(3), 235–256. 
https://doi.org/10.2165/00007256-
200939030-00005 

12. Cohen, J. (1988). Statistical power analysis 
for the behavioural sciences. (2nd ed.). New 
York: Mahwah, NJ: Lawrence Erbaum Pub. 

13. Cramér, H. (1946). Mathematical methods of 
statistics. Princeton, NJ: Princeton University 
Press. 

14. De la Rubia, A., Lorenzo-Calvo, J., & 
Lorenzo, A. (2020). Does the Relative Age 
Effect Influence Short-Term Performance and 
Sport Career in Team Sports? A Qualitative 
Systematic Review. Frontiers in Psychology, 
11(September). 
https://doi.org/10.3389/fpsyg.2020.01947 

15. Ferragut, Carmen; Vila, Helena; Fernández-
Romero, Juan J. & Saavedra García, Miguel 
(2021). Efecto de la edad relativa en la élite 
del balonmano femenino español y su relación 
con aspectos antropométricos, de rendimiento 
y velocidad de lanzamiento. Cuadernos de 
Psicología del Deporte, 21(2), 213-226. 
https://doi.org/10.6018/cpd.438671 

16. Ferreira, S. A., Do Nascimento, M. A., 
Cavazzotto, T. G., Reis Weber, V. M., 
Tartaruga, M. P., & Queiroga, M. R. (2020). 
Relative age in female futsal athletes: 
Implications on anthropometric profile and 
starter status. Revista Brasileira de Medicina 

Do Esporte, 26(1), 34–38. 
https://doi.org/10.1590/1517-
869220202601189174 

17. Figueiredo, A., Coelho e Silva, M., & Malina, 
R. (2011). Predictors of functional capacity 
and skill in youth soccer players. 
Scandinavian Journal of Medicine & Science 
in Sports, 21, 446–454. 
https://doi.org/10.1111/j.1600-
0838.2009.01056.x 

18. Figueiredo, P., Seabra, A., Brito, M., Galvão, 
M. & Brito, J. (2021) Are Soccer and Futsal 
Affected by the Relative Age Effect? The 
Portuguese Football Association Case. Front. 
Psychol. 12:679476. 
https://doi.org/10.3389/fpsyg.2021.679476  

19. Ford, P. R., & Williams, M. A. (2011). No 
relative age effect in the birth dates of award-
winning athletes in male professional team 
sports. Research Quarterly for Exercise and 
Sport, 82(3), 570–573. 
https://doi.org/10.1080/02701367.2011.1059
9790 

20. Fritz, C. O., Morris, P. E., & Richler, J. J. 
(2012). Effect size estimates: current use, 
calculations, and interpretation. Journal of 
experimental psychology: General, 141(1), 2. 
DOI: https://doi.org/10.1037/a0024338  

21. Garganta, J. (1994). Para uma teoria dos jogos 
desportivos colectivos. In A. Graça & J. 
Oliveira (Eds.), O ensino dos jogos 
desportivos (pp. 11–25). 

22. González G, Madinabeitia I., Ureña N., & 
Alarcón F. (2021). Relative Age Effect and 
Biological Maturation on Inhibitory Control 
of Motor Response in Basketball. Revista De 
Psicología Del Deporte (Journal of Sport 
Psychology), 30(2), 273-279. 
https://doi.org/10.3390/ijerph16162837  

23. Gravetter, F. J., Wallnau, L. B., Forzano, L.-
A. B., & Witnauer, J. E. (2020). Essentials of 
statistics for the behavioral sciences (10nd 
ed.). Boston: Cengage Learning. 

24. Hancock, D. J., Adler, A. L., & Côté, J. 
(2013). A proposed theoretical model to 
explain relative age effects in sport. European 
Journal of Sport Science, 13(6), 630–637. 
https://doi.org/10.1080/17461391.2013.7753
52 



Cuadernos de Psicología del Deporte, 22, 3 (septiembre) 
 

 
 
 
 

The relative age effect in young Brazilian futsal players 

 
 

225 

25. Helsen, W. F., Van Winckel, J., & Williams, 
A. M. (2005). The relative age effect in youth 
soccer across Europe. Journal of Sports 
Sciences, 23(6), 629–636. 
https://doi.org/10.1080/02640410400021310 

26. Jones, B. D., Lawrence, G. P., & Hardy, L. 
(2018). New evidence of relative age effects 
in “super-elite” sportsmen: a case for the 
survival and evolution of the fittest. Journal of 
Sports Sciences, 36(6), 697–703. 
https://doi.org/10.1080/02640414.2017.1332
420 

27. Lago-Fuentes, C., Rey, E., Padrón-Cabo, A., 
Prieto-Troncoso, J., & Garcia-Núñez, J. 
(2020). The Relative Age Effect in 
Professional Futsal Players. Journal of Human 
Kinetics, 72(1), 173–183. 
https://doi.org/10.2478/hukin-2019-0105 

28. Leite, N. Borges, J., Santos, S., & Sampaio, J. 
The relative age effect in school and 
federative sport in basketball. (2013). Revista 
de Psicología del Deporte, 22(1), 219-222. 
https://www.redalyc.org/articulo.oa?id=2351
27552025 

29. Machado, G. F., & Costa, I. T. (2016). Do 
tactical behavior efficiency and birthdate 
influence on tactical performance of under-11 
soccer players? Revista Brasileira de 
Educação Física e Esporte, 30(2), 447–455. 
http://dx.doi.org/10.1590/1807-
55092016000200447  

30. Machado, G. F., Scaglia, A. J., & Teoldo, I. 
(2015). Influência do efeito da idade relativa e 
do comportamento tático sobre o desempenho 
tático de jogadores de futebol da categoria 
SUB-17. Revista Da Educacao Fisica, 26(2), 
223–231. 
https://doi.org/10.4025/reveducfis.v26i2.239
52 

31. Malina, R, Bouchard, C, and Bar-Or, O. 
(2004). Growth, Maturation and Physical 
Activity (2nd ed.). Champaign, IL: Human 
Kinetics. pp. 215–233. 

32. Massa, M., Costa, E. C., Moreira, A., 
Thiengo, C. R., Lima, M. R., Marquez, W. Q., 
& Aoki, M. S. (2014). The relative age effect 
in soccer : a case study of the São Paulo 
Football Club. Revista Brasileira de 
Cineantropometria & Desempenho Humano, 

16(4), 399–405. 
https://doi.org/10.1080/02640410400022052 

33. Morales Júnior, V. R., Alves, I. V. G., Galatti, 
L. R., & Marques, R. F. R. (2018). The 
relative age effect on Brazilian Elite Futsal: 
Men and Women Scenarios. Motriz: Revista 
de Educação Física, 23(3), 1–7. 
https://doi.org/10.1590/s1980-
6574201700030016 

34. Mujika, I., Vaeyens, R., Stijn P J, M., 
Santisteban, J., Goiriena, J., & Philippaerts, R. 
(2009). The relative age effect in a 
professional football club setting. Journal of 
Sports Sciences, 27(11), 1153–1158. 
https://doi.org/10.1080/02640410903220328 

35. Musch, J., & Grondin, S. (2001). Unequal 
competition as an impediment to personal 
development: a review of the relative age 
effect in sport. Developmental Review, 21, 
147–167. 
https://doi.org/10.1006/drev.2000.0516 

36. Ortigosa-Márquez, J.M.; Reigal, R.E.; Serpa, 
S. &  Hernández-Mendo, A. (2018). Efectos 
de la edad relativa en el proceso de selección 
nacional de triatletas / Relative Age Effect on 
National Selection Process in Triathlon. 
Revista Internacional de Medicina y Ciencias 
de la Actividad Física y el Deporte. 18(70) 
199-211. 
http://dx.doi.org/10.15366/rimcafd2018.70.0
01 

37. Peña-González, I., Fernández-Fernández, J., 
Moya-Ramón, M., & Cervelló, E. (2018). 
Relative Age Effect, Biological Maturation, 
and Coaches’ Efficacy Expectations in Young 
Male Soccer Players. Research Quarterly for 
Exercise and Sport, 89(3), 373–379. 
https://doi.org/10.1080/02701367.2018.1486
003 

38. Práxedes, A., Moreno, A., García-González, 
L., Pizarro, D., & Del Villar, F. (2017). The 
Relative Age Effect on Soccer Players in 
Formative Stages with Different Sport 
Expertise Levels. Journal of Human Kinetics, 
60(1), 167–173. 
https://doi.org/10.1515/hukin-2017-0100 

39. Redondo, J.C.; Fernández-Martínez, E.; 
Izquierdo, J.M. (2019). Efecto de la edad 
relativa en las disciplinas de lanzamientos de 
los participantes españoles en el plan nacional 



Cuadernos de Psicología del Deporte, 22, 3 (septiembre) 
 

 
 
 

Leonardi et al. 

 226 

de tecnificación de atletismo. Cuadernos de 
Psicología del Deporte, 19(3), 156-167. doi: 
10.6018/cpd.3783911 

40. Saavedra García, M., Gutiérrez Aguilar, Ó., 
Galatti, L., & Fernández Romero, J. J. (2015). 
Efecto de la edad relativa en los mundiales de 
baloncesto FIBA en categorías inferiores 
(1979-2011). Cuadernos de Psicología del 
Deporte, 15(3), 237-242. 
https://dx.doi.org/10.4321/S1578-
84232015000300028  

41. Saavedra-García, M., Gutiérrez-Aguilar, O., 
Sa-Marques, P., & Fernández-Romero, J. 
(2016). Efecto de la edad relativa en el 
atletismo español. Cuadernos de Psicología 
del Deporte, 16(1), 275–286. 
https://revistas.um.es/cpd/article/view/25464
1 

42. Silva, D. A. S., Pelegrini, A., Petroski, E. L., 
& Gaya, A. C. A. (2010). Comparison 
between the growth of Brazilian children and 
adolescents and the reference growth charts: 
data from a Brazilian project. Jornal de 
Pediatria, 86(2), 115–120. 
https://doi.org/10.2223/JPED.1975 

43. Smith, K. L., Weir, P. L., Till, K., Romann, 
M., & Cobley, S. (2018). Relative Age Effects 
Across and Within Female Sport Contexts: A 
Systematic Review and Meta-Analysis. 
Sports Medicine, 48(6), 1451–1478. 
https://doi.org/10.1007/s40279-018-0890-8 

44. Spyrou, K., Freitas, T.T., Marín-Cascales, E. 
& Alcaraz, P.E. (2020) Physical and 
Physiological Match-Play Demands and 
Player Characteristics in Futsal: A Systematic 
Review. Front. Psychol. 11:569897. 
https://doi.org/10.3389/fpsyg.2020.569897 

45. Steingröver, C., Wattie, N., Baker, J., & 
Schorer, J. (2016). Does Relative Age Affect 

Career Length in North American 
Professional Sports? Sports Medicine - Open, 
2(1). https://doi.org/10.1186/s40798-016-
0042-3 

46. Tanner, J., Whitehouse, R., & Takaishi, M. 
(1966). Standards from birth to maturity for 
height, weight, height velocity, and weight 
velocity: British children. Archives of Disease 
in Childhood, 41(220), 613–635. 
https://doi.org.10.1136/adc.41.220.613 

47. Teoldo, I., Garganta, J., Greco, P. J., 
Mesquita, I., & Seabra, A. (2010). Influence 
of Relative Age Effects and Quality of 
Tactical Behaviour in the Performance of 
Youth Soccer Players. International Journal of 
Performance Analysis of Sport, 10, 82–97. 
https://doi.org/10.1080/24748668.2010.1186
8504 

48. Vaeyens, R., Lenoir, M., Williams, A. M., & 
Philippaerts, R. M. (2008). Talent 
identification and development programmes 
in sport: Current models and future directions. 
Sports Medicine, 38(9), 703–714. 
https://doi.org/10.2165/00007256-
200838090-00001 

49. Wattie, N., Cobley, S., & Baker, J. (2008). 
Towards a unified understanding of relative 
age effects. Journal of Sports Sciences, 
26(13), 1403–1409. 
https://doi.org/10.1080/02640410802233034 

50. Wattie, N., Schorer, J., & Baker, J. (2015). 
The Relative Age Effect in Sport: A 
Developmental Systems Model. Sports 
Medicine, 45, 83–94. 
https://doi.org/10.1007/s40279-014-0248-9 

51. Williams, A. M., & Reilly, T. (2000). Talent 
identification and development in soccer. 
Journal of Sports Sciences, 18(9), 657–667. 
https://doi.org/10.1080/02640410050120041 

 
 
 
 


