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Abstract—The relative age effect, which is the advantage obtained by an athlete born closer to the beginning of the 
selection year, has been shown to be an important variable in the development of soccer players. This study aimed to 
evaluate the influence of the season of birth on the choice reaction time (CRT) of elite soccer athletes in the under 13 
years of age category. Seventy-six athletes participated who were 13.36 ± 0.45 years old. The volunteers were tested with 
a CRT test, and the results were divided according to the semester of birth (S1 or S2). We conducted a t-test in order to 
compare the results between groups and a Pearson correlation analysis to verify the associations between variables. The 
results indicated no differences in reaction time (r= .033 and p = .772) or movement time (r = .0073 and p = .530). It 
was concluded that for this population, the season of birth does not influence the performance of the capabilities tested.
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Resumo—“A influência do efeito da idade relativa no tempo de reação em jogadores de futebol sub 13.” O efeito da 
idade relativa, que consiste na vantagem obtida pelo atleta nascido mais próximo ao início do ano de seleção, tem se 
mostrado uma variável importante para o processo de seleção de esportistas. Este estudo objetivou avaliar a influência 
da época de nascimento no tempo de reação de escolha de futebolistas presentes nas categorias de base (sub 13) de 
clubes profissionais futebol. Participaram 76 atletas com idade de 13,36 ± 0,45 anos. Os voluntários foram submetidos 
ao teste do TRE, e os resultados categorizados conforme o semestre de nascimento (S1 ou S2). Foi empregado o teste t 
para a comparação entre grupos, e análise de Correlação de Pearson para verificar a existência de associações entre as 
variáveis. Os resultados não indicaram diferenças entre os grupos no tempo de reação (r = 0,033 e p = 0,772) e no tempo 
de movimento (r = 0,0073 e p = 0,530). Concluiu-se que para essa população, a época de nascimento não influencia no 
desempenho dessa capacidade.

Palavras-chave: efeito da idade relativa, tempo de reação, cognição

Resumen—“La influencia del efecto de la edad relativa en el tiempo de reacción de jugadores de fútbol sub 13.” El efecto 
de la edad relativa, que consiste en el beneficio obtenido por el atleta nacido más cercano al inicio del año de selección 
ha sido una variable importante para el proceso de selección de los atletas. Este estudio tuvo como objetivo evaluarla 
influencia de la época de nacimiento en el tiempo de reacción de los jugadores presentes en los jóvenes (menores de 13) 
de los clubes de fútbol profesional. Participaron76 atletas de edad13,36 ± 0,45años. Los voluntarios fueron sometidos a 
la prueba de la TRE, y se clasificaron de acuerdo con el semestre de nacimiento (S1 o S2). Se utilizó el “teste t” para la 
comparación entre los grupos, y el análisis de correlación de Pearson para verificar la existencia de asociaciones entre 
variables. Los resultados indicaron que no hubo diferencias entre los grupos en el tiempo de reacción (r = 0,033 e p = 
0,772) y el Tiempo de Movimiento (r = 0,0073 e p = 0,530). Se concluyó que para esta población, la fecha de nacimiento 
no influye en el rendimiento de esta capacidad.

Palabras clave: efectos relativos de la edad, tiempo de reacción, cognición
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Introduction

Soccer is one of the most popular sports in the world. In order 
to reach the professional level athletes need to improve the 
multiple factors that are determinants of their development, such 
as anthropometrical and physical traits (Gil, Ruiz, Irazusta, Gil, 
& Irazusta, 2007; Reilly, Franks, & Bangsbo, 2000), cognition 
(Vestberg, Gustafson, Maurex, Ingvar, & Petrovic, 2012), and 
tactical and technical characteristics (Costa, Garganta,  Greco, 
Mesquita, & Seabra, 2010).  

Among the many variables that could influence the deve-
lopment of the soccer athlete, the categorization of birth date, 
also known as birth quartile (Augste & Lames, 2011; Delorme, 
Boiché, & Raspaud, 2010), stands out. This variable is determi-
ned by dividing the months of the year into four equal periods as 
follows:  the first quartile includes January to March, the second 
quartile includes April to June, the third quartile includes July 
to September and the fourth quartile includes the months from 
October to December (Costa et al., 2009; Vaeyens, Philippaerts, 
& Malina, 2005). Others studies also have categorized the bir-
thdates by the semesters of birth (Jullien, Turpin, & Carling, 
2008; Musch & Grondin, 2001).

A number of studies of various sports that aimed to evaluate 
the categorization of athletes’ dates of birth concluded that, 
in general, the distribution of these dates is not spread evenly 
throughout the year. Different studies showed this asymmetry in 
both team sports (Delorme & Raspaud, 2009; Penna & Moraes, 
2010) and individual sports (Edgar & O´Donoghue, 2006). 
In professional soccer, this asymmetry was demonstrated in 
different contexts and cultures (Costa et al., 2009; Coubley, 
Schorer, & Baker, 2008; Jimenez & Pain, 2008; Musch & Hay, 
1999; Simmons & Paul, 2001; Vayens, Philippaerts, & Malina, 
2005) and was also shown on the basis of categories (Augste & 
Lames, 2011; Costa, Albuquerque, & Garganta, 2012; Delorme 
& Raspaud, 2010; Glamser & Vicent, 2004; Helsen, Winckel, 
& Williams, 2005; Romman & Fuchslocher, 2011). For the 
variable of birth date category in soccer, it is also known that 
the higher the level of competition (elite versus non-elite), the 
higher is the presence of this birth date asymmetry (Mujika et 
al., 2009).

In general, these investigations concluded that athletes who 
were born closer to the beginning of the selection year (during 
the first and second quartiles) were overrepresented among the 
athletes, whereas those who were born later (third and fourth 
quartiles) were under represented. Therefore, this “advantage” 
obtained by the ones who were born earlier relative to the start 
of the selection year was called the relative age effect (Glamser 
& Vicent, 2004).

Although there have been intense discussions about the rela-
tive age effect, they have been focused mostly on the presence 
or the absence of this variable in different sports. The studies 
that proposed to evaluate objectively the differences between the 
athletes who were born at different times of the selection year 
focused mainly on the biological maturation and aspects related 
to the athletes´ physical attributes (Carling, Legall, Reilly, & 
Williams, 2009; Hirose, 2009; Sherar, Baxter-Jones, Faulkner, 
& Russel, 2007), thereby ignoring the importance of the percep-

tive and cognitive attributes that contribute to athletic success.  
Cognitive capabilities in sports can be conceptualized 

as the processes or structures that relate consciousness and 
knowledge (Dorsch, Häcker, & Stapf, 2001). A great deal of 
success in athletic activities, especially in soccer, depends on 
the correct use of these processes. For example, during a soccer 
match, athletes are often required to react quickly to a visual 
and/or sound stimulus (the direction of the ball, movements 
and advances of other players, the whistle of the referee, the 
tendency of the coach to prefer a certain tactic, etc.) such that 
quick and correct judgment can influence not only the success 
of the particular maneuver but also the results of the matches 
(Spierer, Petersen, & Duffy, 2010). Therefore, the requirement 
of an ability to react quickly to environmental stimuli makes 
this quality critical to the success of a soccer player. In light 
of this concept, the reaction time (RT) to visual and sound sti-
mulus is frequently used as an indicator of an athlete’s general 
ability (Hirose, Hirano, & Fukubayashi, 2004). The RT can be 
conceptualized as the interval between the presentation of an an-
ticipated stimulus and the beginning of the athlete’s movement. 
This interval represents the accumulation of the three stages of 
information processing: identification, selection and response 
programming. The interval between the beginning and the end 
of the motor movement is called movement time (Schimidt & 
Wrisberg, 2010). In addition, the RT can be differentiated into 
three types according to the number of stimuli and possible 
responses: simple, choice and discriminative (Magill, 2000).

It has been well described that the most highly skilled athle-
tes demonstrate a better RT than athletes at lower skill levels 
(Harbin, Durst, & Harbin, 1989; Hirose, 2011), and the RT in 
athletes is superior to that of non-athletes (Montes-Micó, Bueno, 
Canadel, & Pons, 2000). Furthermore, the athletes´ RT to visual 
stimulus is superior to the RT to sound stimulus, indicating that 
athletes rely more on “environmental visual clues” to anticipate 
their actions during the matches (Spierer et al., 2010). It is 
known that the RT was positively related to a propensity for 
success in young Japanese soccer players. According to Hirose 
(2011), the athletes who showed a better RT at 15 years of age 
achieved a higher Japanese competitive level, whereas those 
who showed a lower RT remained at the amateur levels.

Although athletes who were born earlier in the selection 
year are favored due to the relative age effects, we also may 
state that they benefit from having developed physical attributes 
in the early years of their athletic development (Carling et al., 
2009; Hirose, 2009; Sherar et al., 2007). They also may benefit 
because of aspects related to the RT that will positively influence 
their athletic development process.

Despite the importance of investigating the relative age 
effect in soccer, no evidence was found about the RAE and its 
impact on soccer young athletes´ reaction and movement time. 
This is especially important in the under 13 years of age cate-
gory because this is the time when many of the selection and 
formation processes are started for these young athletes. Thus, 
the objective of this study was to verify the presence or absence 
of an association between the relative age effect (season of birth) 
and the reaction and movement time in elite soccer players in 
the under 13 years of age category. 
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Methods

This study was approved by Minas Gerais Federal Uni-
versity´s Ethical Committee under the ethics number ETIC 
0221.0.203.000-11.

Participants

Seventy six male soccer players with an average age of 
13.36±0.45 years participated in this study and during the data 
collection while enrolled in the Minas Gerais State Soccer 
Federation and while participating at official competitions for 
the under 13 years of age category for the three main Minas 
Gerais formation teams1.

The under 13 years of age category was chosen because it 
represents the first competitive category with official national 
competitions recognized by the Brazilian Soccer Confederation 
(CBF), and it also has been seen as the “competitive entrance 
door” for young athletes who want to become professionals.

The data were grouped according to the methods used in 
previous studies, (Julien, Turpin, & Carling, 2008; Musch & 
Grondin, 2001) and the test results (reaction time and movement 
time) were divided into two groups (S1 and S2) according to the 
semester of birth of each volunteer. The S1 group’s test results 
included all volunteers who were born in the first and second 
quartiles of the selection year, and the S2 group’s test results 
included all volunteers who were born in the third and fourth 
quartiles of the selection year.

Instruments

A computerized test of choice reaction time was used to 
measure the RT. The test performed was part of Vienna´s Test 
System®, and the version of the RT test used in this system was 
the “S7 Choice Reaction Time Version.”

The RT version S7 test lasts approximately 5 minutes and 
begins with a familiarizing process which takes approximately 
1 minute. The test begins after the familiarizing period during 
which any questions and errors are resolved. The test consists of 
a task on the computer screen during which different visual (red 
and yellow colors) and sound (bass sound) stimuli are presented 
to the volunteer. When the two specific stimuli are offered (1-red 
and yellow together and 2 – yellow and sound together), the 
volunteer is to take the forefinger off of the rest button and use 
that same finger to press the action button as quickly as possi-
ble. Volunteers are to ignore any of the other different stimuli 
combinations that were not the two pre-established ones (and 
not take the finger off of the rest button). 

At the end of the test the equipment provides a report about 
the volunteer’s decision making (right or wrong) performance 
and on reaction and movement times in milliseconds. The re-
action time is the length of time between the beginning of the 

1 Teams that in the year of the study were playing in Brazilian’s soccer 
first division.

presentation of the pre-established stimulus (red and yellow 
lights together, or yellow light and sound together) and the fin-
ger leaving the rest button, in other words, the time to process 
the stimulus. The movement time consists of the time interval 
between the finger leaving the rest button and the contact of the 
finger with the action button in response to the pre-established 
stimulus.

This type of test has been used in the athletic environment 
to evaluate the perceptive processes of athletes from different 
sports (Dogan, 2009; Noce et al., 2012). 

Procedures

An initial contact was made with the teams to explain the 
methods and the objectives of the current study. After their 
approval was obtained, a meeting was held with each coach 
from the 13 years of age category to explain the procedures, 
to schedule the tests and to review the consent forms from the 
legal guardians.

The RT test version S7 was applied before the beginning of 
the training session to ensure that there was no interference of 
the training variables on the test results. The objectives and the 
procedures were explained and the consent forms were collected 
before the test was administered. During the test days a private 
room was reserved for the Vienna’s Test System® setup to 
prevent outside interference during the test.

The equipment was calibrated, it was confirmed that none 
of the volunteers had previous experience with the RT version 
S7 test, and then all of the volunteers went through the fami-
liarizing period. All of the procedures were performed by the 
same researcher.

The athletes’ birthdates were collected from identification 
documents and birth certificates provided by the teams.

Statistical analysis

The individual results were grouped and then descriptive 
tests were performed on the performance of each group consis-

Figure 1. Reaction time test application.
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ting of averages and standard deviations. To verify the normality 
and homoscedasticity of the data the Shapiro-Wilk test and the 
Levene test were used, respectively.

The Student´s t test was applied to compare the group 
results, and then a Pearson Correlation was used to evaluate 
the association between the variables of birth quartile and the 
performance test results. All tests were performed with the 
computer program SPSS 17.0 for Windows®.

Results

Reaction time tests 

The Shapiro-Wilk test indicated a normal distribution of 
the data and the Levene variance test showed that the variances 
presented by the groups were the same. The data referring to 
the reaction time result of groups S1 (born in the first semester) 
and S2 (born in the second semester) shown in Table 1indicate 
that the under 13 years of age soccer players evaluated did 
not have differences in RT, which relates to perception and 
processing.

The Pearson´s correlation test results between the varia-
bles of the semester of birth and the cognitive RT test results 
showed no association between these two variables (r = .033 
and p = .772).

RT-Movement test´s 

The Shapiro-Wilk test indicated that the movement time 
result showed a normal distribution of the data and the Levene 
variance test showed that the variances presented by the groups 
were the same. The data referring to the movement time 
result of groups S1 (born in the first semester) and S2 (born in 
the second semester) shown in Table 2 indicate that the soccer 
players under 13 years of age who were evaluated did not have 
differences demonstrated in this test.

The Pearson´s correlation test results evaluating the variables 
of the semester of birth and the movement time test result also 
showed no association between these two variables (r = .0073 
and p = .530).

Discussion

This study aimed to verify whether athletes who were born 
during different seasons of a competitive year exhibited diffe-
rences in their reaction time and movement time. This study was 
motivated by previous scientific evidence that athletes who were 
born closer to the beginning of the competitive year had advan-
tages that resulted in higher chances of achieving professional 
status (Augste & Lames, 2011; Helsen et al., 2000; Simmons & 
Paull, 2001; Penna, Santos, Ferreira, Costa, & Moraes, 2012).

This question of the presence or absence of an association 
between the EIR and the cognitive capacity of reaction time be-
comes relevant. Regardless of the competitive category, soccer 
players are requested throughout the match to react cognitively 
and drive as fast as possible to take advantage of their opponents 
during the performance of motor actions on the field.

Despite the fact that few studies were found that directly re-
lated the RT to the consequences of the relative age effect, some 
discussion still is warranted. The only soccer study that directly 
correlated a variable that has a strong cognitive component with 
the relative age effects was performed by Costa et al. (2010), 
and which compared the tactical performance of athletes who 
were born in different quartiles of the competitive year by the 
test FUT-SAT. However, no strong correlation between the tac-
tical performance and the time of birth was found in that study. 

Therefore, despite the existence of different variables that 
may be related because the quality of the tactical behavior is 
also influenced by the performance of the reaction time and 
movement time, our current results confirm the aforementioned 
study by Costa et al. (2010). For the population of elite soccer 
athletes in the under 13 years of age category in Minas Gerais 
there were no differences in the RT measurements between 
athletes born in different semesters of the competitive year. 

The results of the current study did not corroborate the propo-
sition of authors who propose that age differences within the same 
category, which at most can represent almost a year in age difference 
between athletes in the same category, can lead to great differences 
in cognitive abilities (Jimenez & Pain, 2008; Musch & Hay, 1999). 
No difference between the semesters was noticed in the applied tests, 
and no association was identified between the birth quartile and 
the test performances as evaluated by the Pearson correlation test. 

The results of reaction time, which measure the speed of pro-
cessing a certain stimulus, can be discussed in the context of the 
study by Vänttinen et al. (2010) that showed that young elite soccer 
players performed better on reaction tests that “non-elite” athletes, 
and these results were connected to maturational issues. Because 
the current study evaluated only elite athletes belonging to the main 
Minas Gerais state team, it can be hypothesized that these athletes 
may already be in a cognitively advantaged state of maturation 
compared with non-selected athletes, thus justifying their presence 
on the team. It is described in the literature that coaches often choose 
athletes during the selection season who are in a more advanced 
maturational state (Helsen et al., 2000; Hirose et al., 2004).

Another possible explanation for the lack of difference found 
in the reaction and movement times may be related to training of 
the cognitive capabilities, as proposed by Voos, Kramer, Basak, 
Prakash, and Roberts (2010). In their study the authors state that 

Group ReactionTime (ms) P
S1 (n=56) 608.51±68.06

.547
S2 (n=20) 598.10±60.17

Table 1. Comparison of athletes´ results of reaction time test (mean ± 
SD) for the semester of birth.

Group Movement Time (ms) P
S1(n=56) 177.10 ± 38.16

.265
S2 (n=20) 188.90 ± 46.06

Table 2. Comparison of athletes´ results of movement time test (mean 
± SD) for the semester of birth.
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Conclusion

The present study aimed to verify whether the relative age 
effect influences the cognitive abilities of reaction time and mo-
vement time of elite soccer athletes in the under 13 years of age 
category in Minas Gerais. The results showed that for this popu-
lation the time of birth was not related to superior performance 
in tests that evaluate processing and movement time of athletes.
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