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 abstract 
 Background:  The aim of this study was to examine the relative age effect of the countries which attended the 2017 

FIFA U-17 World Cup and to research the relative age effect in terms of continents and the players’ 
position.

 Material and methods:  504 male football players from 24 countries which participated in the U-17 World Cup in India in 2017 
were included in the study. Football players’ dates of birth were grouped into periods of three months in 
quarter years (Q): Q1 – January-March, Q2 – April-June, Q3 – July-September, Q4 – October-December. 
To study the sub-group differences of the relative age effect, meaningful chi-square (χ²) values were 
followed by calculating the odds ratio and %95 confidence intervals. To determine the effect size, 
Cramer’s V was used. 

 Results:  The relative age effect was based on quarter years’ distributions. Significant differences were found 
among age quartiles for all teams in FIFA U-17 World Cup. However, when the variables analysed were 
according to the continents, the relative age effect disappeared in Africa, Asia and Oceania. 

 Conclusions:  In the comparison of the players’ continents, a relative age effect was observed in Europe, North 
America, and South America. When the players’ positions are compared, a relative age effect was found 
in defenders, midfielders and forward players.

 Key words: relative age effect, football, continent, World Cup, playing position.
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introduction 
Maturation of children continues day by day as a result of physical and 
mental development. Children are usually categorized into chronological age 
groups based on specific cut-off date so that equal opportunities are given 
developmentally. In terms of school, classes are arranged by grouping students 
who are born in the same 12-month period [1]. Unfortunately, as children are 
categorized into the age groups, there are continuous physical, emotional and 
cognitive differences between the youngest ones who are born in December 
and the oldest ones who are born in January [2, 3].

Similarly, in order to provide equality and the same chances of success in youth 
races, athletes are categorized into different groups chronologically according 
to their ages [2]. However, using these categories does not seem enough, as 
there is a 12-month difference between the youngest and the oldest athletes. In 
this respect, as there are important anthropometric and physiological changes 
during puberty, a football player who was born in January (respectively old) is 
going to have a 1-year advantage in comparison to a football player who was 
born in December (respectively young) [4]. As a result, a tendency to select the 
oldest football players in each category is called a relative age effect (RAE) [5]. 

The appearance of RAE is connected with great biological changes in chronological 
age groups during childhood and puberty [6]. It is widely known that the role of 
maturity affects aerobic power, muscle power, strength, endurance and speed 
in addition to the body size and fat-free mass [7]. In sports in which body size, 
strength and power provide an advantage, early maturity of some children in 
an age group during puberty is an advantage in comparison to their peers who 
mature later [3]. REA is strikingly obvious in activities in which performance is 
highly related with age and the level of maturity [8]. 

Helsen at al. 2000 stated that the relative age effect is affected by the difference 
in experience. If one is born in January and the other in December of the same 
calendar year, the two children of the same age group can be quite different 
in terms of football experience. This possible difference may make it difficult 
to select a less experienced player [9]. Most team sports, including football, in 
European countries consist of participants who are born between 1st January and 
31st December of the same year. It is thought that these 12-months differences 
will provide important advantages among young athletes [5]. Unfortunately, as 
the talent selection of athletes is highly based on physical size, physically less 
developed, but skilled players are less likely to be selected compared to those 
born at the beginning of the selection year. Therefore, many important talents 
may be lost to sport [9]. 

RAE was studied in different sports disciplines, such as hockey [10], rugby [11], 
volleyball [12] and especially football [13−15]. Most studies focusing on RAE 
in football have shown that players who are born at the beginning of the year 
are more successful in this sport [16]. Therefore, prestigious clubs who are in 
upper leagues choose their football players considering this effect [17]. The aim 
of this study is to examine the relative age effect of countries that participated 
in 2017 FIFA U-17 World Cup and to research the relative age effect in terms 
of continents. Another aim of this study is to research the relative age effect 
according to football players’ positions.
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material and methods 
sample 
504 male football players were included in the study from 24 countries which 
participated in FIFA U-17 World Cup in India in 2017. Football players were 
divided into four categories according to their position; goalkeeper (n:71), 
defender (n:153), midfielder (n:170) and forward (n:110), and six categories 
according to their continents; Africa (n:84), Asia (n:105), Europa (n:105), North 
America (n:84), Oceania (n:42) and South America (n:84).

data collection 
Statistical data used in this study were taken from the official website of the 
International Federation of Football Association (FIFA), www.fifa.com. Taken 
from this website, players’ names-surnames, birth dates, countries, continents 
and playing positions were included in the study. The study was conducted in 
accordance with the principles of the Declaration of Helsinki and approved 
by the Akdeniz University Clinical Research Ethics Committee (299-2020).

data analysis 
1st January is the cut-off date for football players internationally, thus January 
was accepted as the first and December as the last month for whole statistical 
analyses [17]. The dates of birth were grouped into 3-month-periods as quartiles 
(Q): Q1 – (January−March), Q2 – (April−June), Q3 – (July−September), Q4 – 
(October−December). Kolmogorov-Smirnov test was applied to test the normal 
distribution of data, and the results suggested a normal distribution. For the 
observed and theoretically expected differences among the distribution of birth 
dates, chi-square (χ²) goodness-of-fit tests were applied. Since an equal birth 
rate is theoretically accepted in all months [18], an equal birth distribution 
was assumed for the analyses. In order to determine the effect size, Cramer’s 
V was used. According to Cramer [19], small effect (V = 0.06 – 0.17), medium 
effect (V = 0.18 – 0.29) and large effect (V ≥ 0.30) for df3, which is the case in 
each comparison in our study. In order to determine Q1 vs Q4, Q1 vs Q3 and 
Q1 vs Q2 comparisons, odds ratios (OR) and 95% confidence intervals were 
calculated. All statistical analyses were performed using SPSS 23.0 package 
program, and the statistical significance was accepted as p < 0.05.

results 
Birth month distributions of participants are presented according to players’ 
continents and positions (see Table 1.) In addition, χ² and Cramer’s V results 
are presented in each continent and position variables with their associated 
significance values. According to Table 1, there were statistically significant 
differences and a large effect size in Europe, North America and South America, 
and a medium effect size in Oceania. 

According to the players’ positions, statistically significant bias was detected in 
all positions except the goalkeeper. According to players’ continents, the highest 
value was obtained in Europe and the lowest one in Africa. In addition, as to 
their positions, the highest and lowest values were noted for midfielders and 
goalkeepers, respectively. Odds ratio (and 95% confidence intervals) values are 
shown in Table 2 in order to see in which quarters these significant differences 
were found.
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According to Table 2, significant differences were found among Q1-Q4, Q1-Q3 
and Q1-Q2 in FIFA U-17 World Cup. For this reason, it can be figured out that 
countries in the tournament tended to select for the national teams those who 
were born in the first quarter of the year. Statistically significant differences 
were found between Q1 and Q4 in Europe, North America and South America. 
In addition, statistically significant differences were found between Q1 and Q4 
in all player’s positions except the goalkeeper. According to the continents, 
the highest odds ratio value was obtained in North America and lowest one 
was in Africa.

Table 1. Birth month distributions of participants according to continents and positions

Quarter of birth (% of player)
χ² p V

Q1 (%) Q2 (%) Q3 (%) Q4 (%)

Co
nt

in
en

t

Africa (n:84) 24 (28.6) 14�(16.7) 24 (28.6) 22 (26.2) 3.238 .356 0.11 
(small)

Asia (n:105) 34 (32.4) 29�(27.6) 22 (21.0) 20 (19.0) 4.752 .191 0.12 
(small)

Europe (n:105) 52 (49.5) 20 (19.0) 22 (21.0) 11 (10.5) 36.295 .000 0.34 
(large)

North America (n:84) 38 (45.2) 21 (25.0) 20 (23.8) 5 (6.0) 26.000 .000 0.32 
(large)

Oceania (n:42) 12 (28.6) 15�(35.7) 10 (23.8) 5 (11.9) 5.048 .168 0.20 
(medium)

South America (n:84) 40�(47.6) 24 (28.6) 10 (11.9) 10 (11.9) 29.143 .000 0.34 
(large)

Po
sit

io
n

Goalkeeper�(n:71) 22 (31.0) 15 (21.1) 22 (31.0) 12 (16.9) 4.324 .229 0.14 
(small)

Defender (n:153) 62 (40.5) 40 (26.1) 28 (18.3) 23 (15.0) 23.654 .000 0.23 
(medium)

Midfielder�(n:170) 68 (40.0) 48 (28.2) 32 (18.8) 22 (12.9) 28.494 .000 0.24 
(medium)

Forward (n:110) 48 (43.6) 20 (18.2) 26 (23.6) 16 (14.5) 22.218 .000 0.26 
(medium)

Total (n:504) 200�(39.7) 123 (24.4) 108 (21.4) 73�(14.5) 68.397 .000 0.21 
(medium)

Q1: (January-March), Q2: (April-June), Q3: (July-September), Q4: (October-December)  
small effect: V = 0.06 – 0.17, medium effect: V = 0.18 – 0.29, large effect: V ≥ 0.30

Table 2. Odds ratio comparisons (95% confidence interval) between quartiles according to participants’ 
continents and their positions

Odds�ratio�comparisons�(95%�confidence�interval)
Q1-Q4 Q1-Q3 Q1-Q2 

Co
nt

in
en

t

Africa (n:84) 1.09�(0.47-2.52) 1.00 (0.44-2.29) 1.71�(0.70-4.19)

Asia (n:105) 1.70�(0.78-3.68) 1.55�(0.72-3.31) 1.17�(0.56-2.44)

Europe (n:105) 4.73�(2.03-11.02)* 2.36�(1.13-4.93)* 2.60�(1.23-5.49)*

North America (n:84) 7.60�(2.50-23.09)* 1.90 (0.84-4.28) 1.81 (0.81-4.05)

Oceania (n:42) 2.40 (0.62-9.25) 1.20 (0.36-3.98) 0.80 (0.25-2.51)

South America (n:84) 4.00�(1.59-10.04)* 4.00�(1.59-10.04)* 1.67�(0.76-3.67)

Po
sit

io
n

Goalkeeper�(n:71) 1.83�(0.70-4.80) 1.00 (0.41-2.42) 1.47�(0.58-3.71)

Defender (n:153) 2.70�(1.40-5.19)* 2.21�(1.18-4.17)* 1.55 (0.85-2.82)

Midfielder�(n:170) 3.09�(1.63-5.87)* 2.13�(1.17-3.86)* 1.42 (0.81-2.49)

Forward (n:110) 3.00�(1.38-6.51)* 1.85�(0.91-3.76) 2.40�(1.14-5.04)*

Total (n:504) 2.74�(1.90-3.94)* 1.85�(1.32-2.60)* 1.63�(1.16-2.27)*
Q1: (January-March), Q2: (April-June), Q3: (July-September), Q4: (October-December)
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discussion 
The aim of this study was to examine the relative age effect of the countries 
which participated in the 2017 FIFA U-17 World Cup and to research the 
relative age effect in terms of continents and players’ position. 

Some physical differences can be observed between football players born in 
the first quarter and those born in the fourth quarter. It is considered that 
those born in the early months of the year are not equal to those born in the 
later months especially in lower age categories [4, 5, 15]. 

Most of the studies on RAE focus on football. Earlier studies about football 
show that relative age of the individuals in the related group affects both the 
possibility of participation and the possibility of success [14]. According to our 
results, RAE was determined in the FIFA U-17 World Cup (χ²:68.397, p < 0,001).  
Similarly, Helsen et al. [14] reported that an exact RAE was found in the 
UEFA U-16 tournaments as well as in all national youth selections in the 
U-15, U-16, U-17 and U-18 categories. Brustio et al. [20] found a very large 
relative age effect in U-15, U-16 and U-17 Italian football players. Williams 
[18] reported that a relative age effect was seen in the FIFA U-17 World Cup 
between 1997-2007. In other words, it is more likely that those born in the 
first half of the year were selected more than those born in the second half of 
the year. González-Víllora et al. [17] reported that although there is no RAE 
in professional football players, there is a remarkable effect in lower age 
categories. This effect is the highest in U-17.

In our research, we found RAE in European, North American and South 
American teams (χ²:36.295, 26.000, 29.143; p < 0,001 respectively). Also, 
those born in the first half of the year were more numerous than those born 
in the second half of the year in Asia and Oceania, and the highest odds ratio 
value was obtained in North America and lowest was in Africa. It can be 
thought that football players who are born in the first quarter of the year have 
a 7-times more chance to be selected than those born in the fourth quarter in 
North America. Moreover, as to players’ positions, the highest and the lowest 
odds ratio values were noted for midfielders and goalkeepers. However, it 
was found that those born in the first half of year were fewer than those born 
in the second half of the year in Africa. Therefore, although no statistically 
significant differences were found in Africa, it seems possible to talk about 
an adverse effect in Africa. In the FIFA U-17 World Cup between 1997−2007, 
although there was a relative age effect in all continents except in Africa, it 
was reported that there was an adverse effect in Africa. It is shown as a result 
of this that football players in Africa were born more in December (nearly 
14%). Because such an adverse effect was not mentioned in Africa before, the 
reason behind this is not clear. However, it seems reasonable that people have 
not given the real birth dates as there was such a high percentage of football 
players who were born in one single month [18]. 

In Cameroon, it is seen that only 33% of all the births have been approved by a 
birth certificate since documents were recorded by the father [21]. Also, only 
half of all the births are recorded for children under 1 year of age. Therefore, 
they seem to have made mistakes in reporting the real birth dates [18]. Dvorak 
et al. [22] claimed that these mistakes could be revealed through differences 
between the reported birth year and the skeletal age. 
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According to our results, relative age effect was discovered in defenders, 
midfielders and forward players (χ²:23.654, 28.494, 22.218; p < 0,001 
respectively). As goalkeepers and defenders are taller than midfielders [23, 
24], we tend to think that there is more RAE in goalkeepers and defenders. 
Salinero et al. [25] reported that midfielders are observed to have RAE most 
widely. However, although this effect was not seen in midfielders of the English 
Premier League, it was discovered in goalkeepers, defenders and forward 
players. In football in which high balls are obviously important, selecting 
defenders and forward players from tall players is considered to play a role 
in this effect [25].

Middle-class or upper-class teams tend to select football players born in the 
early months of the year, and these teams are committed to RAE [26]. The 
reason for this is that those born at the beginning of the year have physical, 
psychological and physiological advantages in comparison to those born at 
the end of the year [2]. Furthermore, maturation advantages may provide 
greater self-confidence in football players [27, 28]. In this respect, maturity 
is considered to be a factor which mostly affects the selection process of the 
football player [26]. 

There are several limitations in our study. Because the data were taken from 
the official website of FIFA, we could not reach the height and weight variables 
of the football players. There is a lack of results concerning the relationship 
between body size and RAE, so the variables only provide a partial explanation 
of RAE. Furthermore, it would be valuable to analyse the players in five 
positions, such as central defender, full-back, wide midfielder, forward and 
goalkeeper. Hence, the data in the official website of FIFA serves the data of 
only three in-field positions. 

conclusions 
In conclusion, it is considered that RAE is followed while selecting football 
players for U-17 national teams, and there is a strong relative age effect in 
most continents. Physical maturity and selection processes may explain the 
RAE. This study has provided evidence of a strong relative age effect in elite 
football players participating in the 2017 FIFA U-17 World Cup. 

As a practical application, in order to eliminate RAE in football, new age 
classifications are required. In the literature, most of the studies suggest 
conducting competitions within 6-month age ranges for youth sports. However, 
it seems that dividing the players into two group by age is impractical. As a 
practical and effective precaution to avoid the significant loss of potential youth 
football players, the competitions may be conducted between teams that have 
a relative percentage of their players coming from each of the age quartiles.
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