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ABSTRACT Objective: This study aimed to investigate the presence and ~ OZET Amag: Bu galisma, 2023-2024 sezonunda Avrupa Futbol Federas-
magnitude of the Relative Age Effect (RAE) among professional soccer  yonlar Birligi Sampiyonlar Ligi (UEFA CL) ve Avrupa Ligi'nde (UEFA EL)
players included in the squads of teams participating in the Union of Eu-  miicadele eden takimlarin kadrolarinda yer alan profesyonel futbolcular ara-
ropean Football Associations Champions League (UEFA CL) and Europa  sinda Bagil Yas Etkisi'nin (BYE) varligini ve biiyiikliigiinii aragtirmayi amag-
League (UEFA EL) during the 2023-2024 season. Additionally, it exam-  lamustir. Ayrica, oyuncularin dogum ¢eyreklerine gore dagiliminin ligler ve
ined whether the distribution of players’ birth quarters varied across leagues  oynadiklari pozisyonlara gore degisip degismedigi incelenmistir. Gereg¢ ve
and playing positions. Material and Methods: The sample included 2,168  Yontemler: Calismanin drneklemi, UEFA CL ve UEFA EL grup asamala-
professional soccer players from 64 teams in the UEFA CL and UEFA EL  rinda yer alan 64 takimdan 2.168 profesyonel futbolcudan olusmustur. Oyun-
group stages. Players’ birthdates were categorized into four quartiles: Q1 cularin dogum tarihleri, dort ¢eyrege ayrilmistir: Q1 (Ocak-Mart), Q2
(January-March), Q2 (April-June), Q3 (July-September), and Q4 (Octo-  (Nisan-Haziran), Q3 (Temmuz-Eyliil) ve Q4 (Ekim-Aralik). Veriler, kamuya
ber-December). Data were manually collected from publicly available soc-  agik futbol istatistik sitelerinden manuel olarak toplanmistir. Dogum ¢eyrek-
cer statistics websites. A chi-square analysis was performed to examine lerinin liglere ve oyuncu pozisyonlarina gore dagilmlarindaki farkliliklar in-
birth quartile distributions across leagues and playing positions. Results:  celemek amaciyla ki-kare analizi yapilmistir. Bulgular: Calisma, anlaml bir
The study found a significant RAE, with 32.0% of players born in Q1 and ~ BYE'nin varligini ortaya koymustur; oyuncularin %32,0'si Q1'de dogarken,
only 19.4% in Q4. This pattern was consistent across both the UEFA CL  yalnizca %19,4'ii Q4'te dogmustur. Bu durum UEFA CL ve UEFA EL'de tu-
and UEFA EL, indicating no significant difference between leagues. The  tarlilik gostermis ve ligler arasinda anlamli bir farklilik olmadigini ortaya koy-
distribution of birth quartiles did not significantly differ by playing posi-  mustur. Dogum ¢eyreklerine gore dagilim, oyuncularin pozisyonlarmna (kaleci,
tions (goalkeepers, defenders, midfielders, forwards). Conclusion: The  defans, orta saha, forvet) gore anlamli bir farklilik gostermemistir. Sonug:
findings demonstrate the persistent impact of RAE in elite European soc- ~ Bulgular, elit Avrupa futbolunda BYE'nin kalic1 bir etkisinin oldugunu ve
cer, favoring players born earlier in the year. This bias is consistent across  yilin erken aylarinda dogan oyuncularin avantajli konumda bulundugunu gos-
different leagues and positions, highlighting the need for equitable talent  termektedir. Bu yanhlik, farkl: ligler ve pozisyonlar arasinda tutarlidir ve ye-
identification processes. Addressing RAE could enhance inclusivity and  tenek belirleme siireglerinin daha kapsayici hale getirilmesi gerektigine isaret
diversity in talent selection, ultimately improving the overall quality of pro-  etmektedir. BYE'nin ele alinmasi, yetenek seciminde kapsayiciligi ve gesitli-

fessional soccer. ligi artirarak profesyonel futbolun genel kalitesini yiikseltebilir.
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Sport organizations typically organize children
and teenagers into chronological age cohorts, typi-
cally consisting of one or 2 years, to establish age
bands and competitive divisions. This is particularly
crucial when it comes to team sports.! The various
classifications that come from these groups show
how the people who make them up have changed
over time. The difference in age of up to 12 months
is called relative age, and the effects of it are called
the Relative Age Effect (RAE).!”* RAE is a well-doc-
umented phenomenon in sports, reflecting the impact
of an athlete’s birth date relative to a cutoff date used
for age-group classifications. This effect benefits
those born closer to the cutoff, often leading to an
overrepresentation of relatively older individuals in
youth and professional sports teams. In European
elite soccer, including the Union of European Foot-
ball Associations Champions League (UEFA CL)
and UEFA the European League (EL), the RAE has
significant implications for talent identification,
player development, and team selection.*

For example, in a group of players who were all
born in the same year, those who were born in Jan-
uary are almost a whole year older than those who
were born in December. This age disparity may re-
sult in variations in height, strength, and skill levels,
thus granting the older children a competitive advan-
tage.’ Over time, the early benefits experienced by
older individuals might result in increased possibili-
ties for training, coaching, and selection for higher-
level teams. This creates a self-reinforcing cycle of
success.

RAE has been studied in a wide range of sports.
These sports include soccer, ice hockey, basketball,
and volleyball.®'? The results show that the relative
age impact is present in both team and individual
sports. In particular, the RAE phenomenon affects
soccer players all over the world. It has been the
premise of most RAE studies that a soccer player’s
maturity level and the month they were born could
be deciding factors in their success.' These soccer-
specific studies consistently describe and present ev-
idence of a strong RAE at various league levels
across various countries (e.g., Tiirkiye, Germany,
Spain, England, Belgium, and the United States of
America). This phenomenon is a likely reason for the

29

undervaluation of young players. Padrén-Cabo et al.
found that, with the exception of the English Premier
League, the majority of professional leagues across
the globe exhibit a significant RAE." This highlights
the pervasive influence of relative age on soccer play-
ers’ success and selection worldwide.

Currently, soccer stands as the most widely fa-
vored sport among all others. Over time, several stud-
ies have been carried out focusing on how RAE
affects the UEFA CL, including.'*!* However, we
have observed that no study has examined the relative
age effect in both the UEFA CL and UEFA EL, along
with the players’ position and league level. This re-
search is important because it has the potential to in-
form more equitable talent identification and player
development strategies, ultimately improving the
fairness and inclusivity of player selection processes
in elite competitions. The aim of our study was to in-
vestigate the presence and magnitude of the RAE
among professional soccer players who participated
in the UEFA CL and UEFA EL during the 2023/24
season.

I MATERIAL AND METHODS

PARTICIPANT

The sample consists of all players (n=2,168) from the
squads of 64 soccer teams that participated in the
group stages of the UEFA CL and UEFA EL during
the 2023/24 season, as reported by the clubs to
UEFA. The characteristics of the sample are pre-
sented in Table 1. The study was conducted in ac-
cordance with the tenets of the Declaration of

TABLE 1: Sample distribution according to the
variables analysed.

Variables Variables f %

Competition UEFACL 121 51.71%
UEFAEL 1047 48.29%

Game position Goalkeeper 286 13.19%
Defender 706 32.56%
Midfield 688 31.73%
Forward 488 22.51%

f: Frequency; %: Percentage. UEFA CL: The Union of European Football Associations
Champions League; UEFA EL: The Union of European Football Associations European
League.
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Helsinki and approved by the Ethics Committee of
Nevsehir Hac1 Bektas University Non-Interventional
Clinical Research Publication (date: March 8, 2024;
no: 2400021646).

MEASURES

The data were manually collected, following a similar
procedure to several previous studies such as Arslan et
al., Yagiie et al. and Yagiie et al. from 2 publicly ac-
cessible soccer statistics websites, www.transfer-
markt.com and https://www.uefa.com/.!”-!® The year
was divided into 4 quartiles because the cut-off date
was set to January 1. The classification and defini-
tion of the variables in this study can be found in
Table 1 and Table 2.

DATAANALYSIS

Frequency analysis, showing both the frequency and
the percentage of the variables in this study, was car-
ried out using continuity tables. An analysis of the
observed frequencies and months of birth was carried
out using the chi-squared test (y?) to investigate the
relationship between age quartiles (Q1: January to
March; Q2: April to June; Q3: July to September; and
Q4: October to December) and the other variables
(position and league) via chi-square test.

Most studies assume that the birthdates of the
players are evenly distributed across the four quar-
ters, with each quarter containing about 25% of the
players.! Therefore, we tested all quarters equal to
each other via one sample chi-square test. The level
of significance was set at p<0.05. The IBM SPSS
Statistics 26.0 (IBM Corp., Armonk, NY, USA) was
used to analyze and interpret the data.

I RESULT

Table 3 presents the analysis results regarding the im-
pact of league level on the relative age variable. Ac-

cording to these results, the quartile with the highest
proportion of players, in terms of the relative age
variable, is the 1 quartile (Q1: January-March) with
32.0% (n=694), while the quartile with the lowest
proportion is the 4® quartile (Q4: October-December)
with 19.4% (n=420). The chi-square analysis results
indicate that the league variable (UEFA CL and
UEFA EL) is not a significant factor (y*: 0.362%; df:
3; p>0.05). This means that, in terms of the relative
age variable (Q1, Q2, Q3, Q4), there is no difference
based on the league level. The proportions of players
born in each quartile are similar across both leagues:
Q1 (UEFA CL: 31.6%; UEFA EL: 32.5%), Q2
(UEFA CL: 25.6%; UEFA EL: 25.7%), Q3 (UEFA
CL: 23.0%; UEFA EL: 22.9%), and Q4 (UEFA CL:
19.8%; UEFA EL: 18.9%).

Table 4 presents the analysis results regarding the
impact of players’ field positions on the relative age
variable. According to the chi-square analysis results,
the position variable (goalkeeper, defender, midfield-
ers, and forward) is not a significant factor affecting
the relative age variable (y*: 13.528%; df: 9; p>0.05).
This means that the relative age variable (Q1, Q2, Q3,
Q4) does not differ based on field position. The pro-
portions of players born in each quartile are similar
across all positions: Q1 (goalkeeper: 30.4%; defender:
33.0%; midfielders: 32.8%; forward: 30.3%), Q2
(goalkeeper: 31.5%; defender: 23.2%; midfielders:
25.9%; forward: 25.4%), Q3 (goalkeeper: 21.7%:; de-
fender: 22.0%; midfielders: 24.3%; forward: 23.4%),
and Q4 (goalkeeper: 16.4%; defender: 21.8%; mid-
fielders: 17.0%; forward: 20.9%).

Table 5 presents the results of the analysis of the
differences in the relative age variable of players
based on the league level (UEFA CL and UEFA EL).
According to these results, there is a statistically sig-
nificant difference in the distribution of players
across the quartiles Q1, Q2, Q3, and Q4 in both the

TABLE 2: Definition of study variables.

Variable Definition

Birth quartile

Playing position

Players’ date of birth has been classified into 4 quartiles (Helsen et al.)"®: Q1 (January 1-March 31), Q2 (April 1-June 30),
Q3 (July 1-September 30) and Q4 (October 1-December 31)
The players were classified according to the different roles that occur in football such as goalkeepers, defenders, midfielders and forwards.

Q: Quartile.
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TABLE 3: Cross-tabulation of relative age and league groups.
Quarter of Birth
Q1 Q2 Q3 Q4 Total e df p value
CL f 354 287 258 222 1121
% within League 31.6% 25.6% 23.0% 19.8% 100.0%
EL f 340 269 240 198 1047 0.362 3 0.948
% within League 32.5% 25.7% 22.9% 18.9% 100.0%
Total f 694 556 498 420 2168
% within League 32.0% 25.6% 23.0% 19.4% 100.0%

Q1: First quartile percentage; Q2: Second quartile percentage; Q3: Third quartile percentage; Q4: Fourth quartile percentage. X Chi-square value cells (0.0%) have expected count
less than 5. The minimum expected count is 202.83. ¥ Pearson chi-square test statistic. p-values are obtained from Pearson chi-square test; f: frequency; CL: Champions League;
EL: European League.

TABLE 4: Cross-tabulation of relative age and position.
Quarter of Birth
Q1 Q2 Q3 Q4 Total e df p value
Goalkeeper f 87 90 62 47 286
% within Position 30.4% 31.5% 21.7% 16.4% 100.0%
Defense f 233 164 155 154 706
% within Position 33.0% 23.2% 22.0% 21.8% 100.0% 13.528 9 0.140
Midfield f 226 178 167 17 688
% within Position 32.8% 25.9% 24.3% 17.0% 100.0%
Forwards f 148 124 14 102 488
% within Position 30.3% 25.4% 23.4% 20.9% 100.0%
Total f 694 556 498 420 2168
% within Position 32.0% 25.6% 23.0% 19.4% 100.0%

Q1: First quartile percentage; Q2: Second quartile percentage; Q3: Third quartile percentage; Q4: Fourth quartile percentage; f: Frequency; y Pearson chi-square test statistic;
df: Degrees of freedom; p-values are obtained from Pearson chi-square test.

TABLE 5: Distibution of the birth quartile according to the analysed Union of European Football Associations Champions League and
European League.
Quarter of Birth
n Q1 Q2 Q3 Q4 Total X2 df p value
UEFACL f 354 287 258 222 121 33.444 3 0.000
% within League 31.6% 25.6% 23.0% 19.8% (100%)
UEFAEL f 340 269 240 198 1047 40.927 3 0.000
% within League 25.7% 25.7% 22.9% 18.9% 100%
Total f 694 556 498 420 2168 74.022 3 0.000
% within league 32.01% 25.65% 22.97% 19.37% 100%

n: Sample size; y%: Chi-square; Q: Quartile; f: Frequency; Numbers in parentheses below the first value in a line represent the observed percentage of each Q, and the number in paren-
theses below that represents the expected value for each Q. p value: Probability value indicating the statistical significance of the test results; df: Degrees of freedom, representing the
number of independent categories minus one. p-values are obtained from the one-sample chi-square test. UEFA CL: The Union of European Football Associations Champions League;
UEFAEL: The Union of European Football Associations European League.

UEFA CL (y*: 33.444; df: 3; p<0.01) and the UEFA Q3 (23.0%), and Q4 (19.8%). Similarly, in the UEFA
EL (y*: 40.927; df: 3; p<0.01). In the UEFA CL, the EL, the proportion of players born in Q1 (25.7%;
proportion of players born in Q1 (31.6%; n=354) is n=340) differs significantly from those born in Q2
significantly different from those born in Q2 (25.6%), (25.7%), Q3 (22.9%), and Q4 (18.8%).
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TABLE 6: Distribution of the birth quartile according to the game position.
Quarter of Birth

n Q1 Q2 Q3 Q4 Total b df p value

Goalkeeper f 87 90 62 47 286 17.804 3 0.000
% within position 30.4% 31.5% 21.7% 16.4% 100.0%

Defender f 233 164 155 154 706 24.459 3 0.000
% within position 33.0% 23.2% 22.0% 21.8% 100.0%

Midfield f 226 178 167 17 688 34.895 3 0.000
% within position 32.8% 25.9% 24.3% 17.0% 100.0%

Forward f 148 124 114 102 488 9.377 3 0.025
% within position 30.3% 25.4% 23.4% 20.9% 100.0%

Total f 694 556 498 420 2168 74.022 3 0.000
% within position 32.0% 25.6% 23.0% 19.4% 100.0%

n: Sample size; x* Chi-square; Q: Quartile; f: Frequency; p value: Probability value indicating the statistical significance of the test results; df: Degrees of freedom, representing the
number of independent categories minus one. Numbers in parentheses below the first value in a line represent the observed percentage of each Q, and the number in parentheses
below that represents the expected value for each Q. p-values are obtained from the one-sample chi-square test.

Table 6 presents the analysis results regarding the
differences in the relative age variable among players
based on their playing positions (goalkeeper, de-
fender, midfielder, forward). According to these re-
sults, there are statistically significant differences in
the distribution of players across the quartiles Q1, Q2,
Q3, and Q4 among goalkeepers (3 17.804; df: 3;
p<0.01), defenders (y*: 24.459; df: 3; p<0.01), mid-
fielders (y*: 24.459; df: 3; p<0.01), and forwards (y*:
9.377; df: 3; p<0.01). Specifically, among goalkeep-
ers, 30.4% were born in the 1% quartile, 31.5% in the
2m quartile, 21.7% in the 3™ quartile, and 16.4% in the
4% quartile. Among defenders, 33.0% were born in the
1t quartile, 23.2% in the 2™ quartile, 22.0% in the 3™
quartile, and 21.8% in the 4" quartile. Among mid-
fielders, 32.8% were born in the 1* quartile, 25.9% in
the 2" quartile, 24.3% in the 3™ quartile, and 17.0% in
the 4 quartile. Among forwards, 30.3% were born in
the 1% quartile, 25.4% in the 2™ quartile, 23.4% in the
3" quartile, and 20.9% in the 4™ quartile.

I DISCUSSION

The aim of this study was to investigate the presence
and extent of RAE in professional soccer players par-
ticipating in the UEFA CL and UEFA EL in the
2023/24 seasons. Specifically, the study sought to an-
alyze the impact of players’ birth quartiles on their
representation in these leagues and determine if dif-
ferences exist based on playing positions (goalkeeper,
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defender, midfielders, forward). There was a high
proportion of players born in quarter 1 (Q1: January
to March) with 32.0%, and a low proportion of play-
ers born in quarter 4 (Q4: October to December) with
19.4%. This pattern was consistent across both the
UEFA CL and UEFA EL, indicating that league level
does not significantly affect the distribution of play-
ers’ birth quartiles (y* 0.362; df: 3; p>0.05). More-
over, the relative age distribution did not vary
significantly by playing position (goalkeepers, de-
fenders, midfielders, forwards) (x> 13.528; df: 9;
p>0.05). In both the UEFA CL (31.6%) and the
UEFA EL (25.7%), the proportion of Q1 players was
significantly higher than in the rest of the leagues (y*:
33.444; df: 3; p<0.01 and y* 40.927; df: 3; p<0.01,
respectively).

The prevalence of Q1 players in this study is in
line with the results of multiple other studies. Jiménez
and Pain indicate that players born in the early
months of the year are overrepresented in the U17
(Under-17 age)-U21 (Under-21 age) national teams,
while this effect decreases at the professional level.!”
This implies that selection favors players born ear-
lier, who are physically more mature, but this advan-
tage erodes over time, potentially excluding talented
late-born players from the game. Consequently, the
RAE is significant in younger age groups in Spanish
football but decreases at the professional level.
Helsen et al. analyzed data from the 2010-11 season
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across multiple leagues and found significant RAE in
all but the Primeira Liga (Portugal).'® Padron-Cabo
et al. observed the RAE during the 2014-15 season
in various leagues, except in the Premier League
(England), Primeira Liga (Portugal), and K-League
Classic (South Korea)."? Gonzalez-Villora et al. con-
ducted a study on RAE in teams participating in the
European Football Championship across different
age categories (professional, U21, U19, U17)."° The
results highlighted that while the relative age effect
was not significant at the professional level, it had a
considerable impact in the younger age groups. All
categories showed a higher prevalence of athletes
born in Q1, with the U17 age group showing a par-
ticularly high prevalence compared to the profes-
sional, U21, and U19 groups. The study concluded
that as the age category decreases, the relative age ef-
fect increases. Yagilie et al. found significant differ-
ences in RAE in the 2016-17 season across UEFA
and CONMEBOL leagues, with the exception of the
Premier League (England).'® Similarly, Ubeda-Pas-
tor et al. reported significant RAE in the 5 major Eu-
ropean Leagues (Spain, Italy, Germany, France, and
England) during the 2016-17 season, except for the
Premier League."” These findings indicate that the
RAE is a widespread phenomenon in professional
soccer, though some leagues, particularly the Premier
League and Primeira Liga, exhibit different patterns.
Selection processes that favor players with greater
physical maturity and associated advantages in
strength, speed, and endurance are responsible for the
overrepresentation of Q1 players. Previous research
highlights that anthropometric, physical, and physio-
logical variables closely related to the RAE likely
drive this trend.>**! Bezuglov et al. conducted a study
on the RAE involving 18.429 soccer players from 54
different leagues.'* The results indicated that RAE is
widespread among soccer players, with a higher num-
ber of players born in the Q1 compared to other quar-
ters. The findings also revealed that RAE is more
pronounced in the most competitive leagues and top
teams, where the proportion of players born in Q1
was found to be 30%. Additionally, another signifi-
cant finding was that as the level of competition de-
creased, the proportion of players born in Q1 also
decreased.
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The study demonstrates the pervasive presence
of the RAE across various competitive levels in Eu-
ropean professional soccer, particularly favoring
players born in the Q1. This phenomenon is consis-
tently observed in both the UEFA CL and UEFA
EL, with QI players being significantly overrepre-
sented. Despite some variations in specific leagues,
such as the Premier League and Primeira Liga
where RAE is less pronounced, the overall trend un-
derscores the bias in player selection favoring those
with early physical maturity. This selection bias per-
sists across different playing positions and age cat-
egories, although its impact diminishes slightly at
the professional level. The findings highlight the
need for revised selection processes that mitigate the
disadvantages faced by late-born players, ensuring a
more equitable assessment of talent based on po-
tential rather than physical maturity alone. Ad-
dressing the RAE could lead to a more inclusive and
diverse pool of talent, ultimately enhancing the
overall quality and competitiveness of professional
soccer.

LIMITATION

This study restricts its data to the players on the ros-
ters of 64 soccer teams that competed in the group
stages of the UEFA CL and UEFA EL in the
2023/24 season. As a result, the study only includes
data from players in these specific leagues and sea-
sons.

I CONCLUSION

The findings of this study, along with comparisons to
other research, highlight the significant impact of the
RAE on player selection and performance in profes-
sional soccer. Understanding and addressing the RAE
is essential for creating fairer and more equitable tal-
ent identification and development processes. Inter-
ventions to mitigate the effects of RAE and to
promote equal opportunities for all players, regard-
less of their date of birth, should be further explored
in future research.
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