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Abstract: Ballon d’Or is the most important individual award in football, and is a significant measure
of excellence. From our knowledge, this is the first study that explored the relative age effect (RAE)
throughout the history of the Ballon d’Or. A total of 1899 football players nominated for the award
from the first edition in 1956 to the most recent edition (2023) were analyzed. To assess the RAE, the
birthdate distributions were categorized into four trimesters. The comparison involved correcting
for the uniform distribution using chi-square analysis, with Cramer’s V serving as a measure of
effect size. Standardized residuals were computed to identify quarters that exhibited significant
deviation from the expected values. Odds Ratio and 95% confidence intervals were used to identify
discrepancies between trimesters. The results indicated a pronounced presence of an RAE at the
global level. However, the longitudinal analysis revealed variations in the behavior of the RAE over
time. In the initial decades, there is an overrepresentation of players born in the last months of the
year. Subsequently, there is no discernible RAE. In the most recent decades, there has been a clear
resurgence of RAE, with an overrepresentation of players born in the first quarters of the year.

Keywords: football; performance analysis; talent development; Ballon d’Or; awards

1. Introduction

The relative age effect (RAE) refers to the phenomenon wherein individuals born closer
to the cutoff date, for age-based selection in a competitive context, tend to have a significant
advantage over their younger counterparts born away from the cutoff date [1,2]. In sports,
the cutoff date is commonly set as the 1st of January in most competitions, giving players
born in the first months of the year a sporting advantage (explained by the maturational
profile associated with a late maturation of athletes born in the last months of the year) [3].
In most countries, the cutoff date for youth sports is the 1st of January [4], and in football,
the Fédération Internationale de Football Association (FIFA) youth tournaments have also
used this cutoff date to establish age groups since 1997 [5,6]. In professional football the
cutoff date can vary between countries; for example, England uses August 1st [7]. Despite
the literature acknowledging the differences between countries regarding their sport system
and cutoff dates, FIFA’s categories represent a sound choice for football studies [8].

It is important to consider that the RAE is a statistical tendency and does not apply
uniformly to every individual [9,10], while it can influence outcomes in terms of indi-
vidual talents [11]. The relative age effect is particularly pronounced in activities like
football, where age significantly influences eligibility and participation [12–14]. This effect
is especially prominent among younger athletes [15,16] and extends to elite footballers.
The primary explanation for RAE in football revolves around physical attributes, which
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hold greater significance than technical skills during early developmental stages. More-
over, the selection pressures faced by footballers at younger ages persist into senior elite
levels [1,17,18].

While there is a considerable number of studies on RAE in football, ranging from older
ones [19,20] to the most recent [8,21], it is infrequent to find publications that examine RAE
in football over an extended period [7,17].

We identified longitudinal studies that include national team players [17] participating
in FIFA tournaments, who face the extreme difficulty of selection in the current era due to
the enormous competitive pressure that is increasing the RAE in football. However, we
found no prior studies linking RAE to the nomination or awarding of individual prizes,
such as the Ballon d’Or organized by France Football magazine. The Ballon d’Or is an
annual football award, considered one of the most prestigious individual awards in this
sport, recognizing the best male soccer player in world soccer since 1956 and the best
female soccer player in world soccer since 2018. Introduced in 1956 by the chief editor
of France Football, the Ballon d’Or was initially exclusive to European players playing in
Europe. In 1995, a partnership between FIFA and France Football merged the FIFA World
Player of the Year award with the Ballon d’Or. However, in 2016, France Football and
FIFA separated their awards. FIFA introduced “The Best FIFA Men’s Player”, while France
Football continued to present the Ballon d’Or. The Ballon d’Or is a significant measure of
individual excellence in football. While there are very few studies about the Ballon d’Or,
some characterize the nominated players [22], others examine the vote [23,24], or analyze
the celebrities who have won it the most times [25]. However, from our knowledge, none
of these studies examine the relative age effect.

This study aims to analyze the relative age effect in the history of the Ballon d’Or,
examining its existence and evolution from the inaugural edition in 1956 to the present
day (2023).

2. Materials and Methods
2.1. Data Collection and Participants

An empirical research design utilizing a descriptive observational strategy was em-
ployed [26]. The sample comprised all male footballers nominated for the Ballon d’Or from
1956 to 2023. Data were extracted from the official Ballon d’Or website (https://www.
francefootball.fr/ballon-d-or/palmares/, accesed on 3 April 2022). The sample consisted of a
total of 1899 athletes, with an average age of 27.09 ± 3.72 years.

2.2. Procedure and Data Analysis

We analyzed variables related to the year of the award, ranking, points (absolute
and relative values), and date of birth. After acquiring the data, we derived the variable
“quarter of birth” from the athletes’ date of birth. Similar to other authors [27–29], we
considered the number of days in each quarter, providing a minor correction to the uniform
probability distribution

X2
D =

4

∑
i=1

(ni − n.di)
2

n.di

with d1 = 31+28.25+31
365.25 , d2 = 30+31+30

365.25 , d3 = 31+31+30
365.25 , and d4 = 31+30+31

365.25 where ni is the
observed frequency of births in trimester i. Thus, the values of d1 to d4 are 0.247; 0.249;
0.252; and 0.252, respectively. In this way, the selected players were categorized into birth
quarters based on their month of birth (Q1: January, February, March; Q2: April, May, June;
Q3: July, August, September; Q4: October, November, December). Additionally, the year
was divided into semesters (S1: January to June, S2: July to December).

To investigate the presence of RAE among the best football players nominated for
the Ballon d’Or from 1956 to 2022, chi-squared goodness-of-fit tests (χ2) were used to
assess differences in observed and expected distributions across each birth trimester. Effect
sizes for 3 degrees of freedom were calculated using Cramer’s V and were considered
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small for values between 0.06–0.17, medium for 0.18–0.29, and large for values higher
than 0.29 [30]. Standardized residuals (post-hoc tests) were calculated to identify quarters
significantly deviating from the expected values [31–33]. Values greater than 1.96 in absolute
value are considered significant for the standardized residual. Positive values indicate an
overrepresentation of births in a quarter of the year relative to the expected value, while
negative values indicate an underrepresentation of births in a quarter of the year relative
to the expected value. Finally, odds ratio (OR) and 95% confidence intervals were used to
identify discrepancies between trimesters (comparing quartiles with each other, such as Q1
vs. Q2, Q1 vs. Q3, Q1 vs. Q4) and semesters (S1 vs. S2). The OR with thresholds 1.22, 1.86,
and 3.00 served as benchmarks for small, medium, and large effect sizes, respectively [34].
All statistical analyses were performed using the SPSS 29 program, with the statistical
significance level set at p < 0.05.

3. Results

RAE is significant in the history of the Ballon d’Or, as evident in Table 1. However,
while it globally influences players who receive votes, it is not observed among players
with the most votes. Despite a consistent bias with an overrepresentation of players born in
the first months of the year, this bias is not observed among players who win or come close
to winning the trophy. A small effect is observed in the overall sample, with a significant
overrepresentation of athletes born in the first trimester and an underrepresentation of
those born in the third trimester.

Table 1. Relative age effect in a global way and by decade.

n χ2 p-Value V
Frequencies Standardized

Residuals

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Overall 1899 14.88 0.002 * 0.051 s 537 465 432 465 3.14 ** −0.36 −2.12 ** −0.62

Top 10 695 2.59 0.459 0.037 s 187 175 172 161 1.17 0.15 −0.24 −1.07
Top 3 203 3.01 0.390 0.070 s 51 57 54 41 0.12 0.91 0.40 −1.42
Top 1 66 0.75 0.861 0.061 s 15 19 18 15 −0.38 0.57 0.27 −0.46

1950s 99 18.58 0.001 * 0.250 m 23 12 22 42 −0.29 −2.54 ** −0.59 3.41 **
1960s 294 16.19 0.001 * 0.136 s 70 58 63 103 −0.31 −1.78 −1.29 3.36 **
1970s 284 3.88 0.275 0.067 s 81 59 75 69 1.36 −1.58 0.47 −0.25
1980s 300 7.45 0.059 0.091 s 94 67 73 66 2.31 ** −0.89 −0.30 −1.10
1990s 297 3.21 0.360 0.060 s 84 78 68 67 1.24 0.47 −0.79 −0.91
2000s 277 11.25 0.010 0.116 s 74 88 64 51 0.67 2.29 ** −0.69 −2.25 **
2010s 258 25.31 0.000 * 0.183 m 89 78 41 50 3.17 ** 1.72 −2.98 ** −1.86
2020s 90 2.21 0.530 0.090 s 22 25 26 17 −0.05 0.55 0.70 −1.19

* χ2 test statistical significance. V = Cramer’s V effect size (s: small; m: medium). Q1 to Q4 = trimester 1 to 4.
** Standardized residuals signification.

The evolution of RAE throughout the history of the Ballon d’Or indicates that in the
first decades since its inaugural edition (the 1950s and 1960s), an inverse RAE could be
observed, signifying an overrepresentation of players born at the end of the year. In the
editions of the 1950s, a medium effect is identified, accompanied by a significant underrep-
resentation of athletes born in the second trimester of the year and an overrepresentation
of those born in the fourth trimester. This overrepresentation in the fourth trimester was
consistently observed and maintained throughout the 1960s.

The previously observed trend of an inverse RAE in the 1950s and 1960s disappeared
in the subsequent decades, with no significant RAE found. However, in the 2000s and
2010s, a significant RAE reappeared, characterized by a clear overrepresentation of players
born in the first months of the year. A medium effect is identified in the editions from 2010
to 2020, marked by a significant overrepresentation of athletes born in the first quarter of
the year and an underrepresentation of those born in the last half of the year (Table 1 and
Figure 1).
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Figure 1. Evolution of the day of the year of birth: by year and by decade. Intervals show the mean
plus/minus 1 standard deviation. Dots/lines show averages.

The odds ratios (ORs) results reveal large effects for players born in S1 and S2 in
the 2010s decade, indicating an overrepresentation of players born in the first half of
the year. Medium OR effects are observed for players born in Q1 and Q2 in the 1950s,
signifying an overrepresentation of players born in the first trimester of the year and an
underrepresentation of those born in the second trimester. In the 2010s, medium OR effects
are also found for Q1 and Q3, as well as Q1 and Q4, indicating an overrepresentation
of players born in the first trimester and an underrepresentation of those born in the
third and fourth trimesters, respectively. In the 2000s, a medium effect is observed for S1
and S2, signaling an overrepresentation of players born in the first half of the year and an
underrepresentation of those born in the second half. Small effect sizes are identified in
ORs for players born in Q1 and Q2 across overall, 1960s, 1970s, 1980s, and 2010s, indicating
an overrepresentation of players born in the first trimester and an underrepresentation of
those born in the second trimester. Similar small effects are found in Q1 and Q3 across
overall, 1980s, and 1990s, and in Q1 and Q4 across overall, 1970s, 1980s, 1990s, 2000s, and
2020s, suggesting overrepresentation in the first trimester and underrepresentation in the
third and fourth trimesters, respectively. Additionally, small effect sizes are observed in S1
and S2 across overall, 1980s, and 1990s (Table 2).

Table 2. Odds ratios with 95% confidence intervals: birthdate distributions between trimesters.

Q1 vs. Q2 Q1 vs. Q3 Q1 vs. Q4 S1 vs. S2

Overall 1.22 (1.05–1.41) s 1.34 (1.16–1.55) s 1.22 (1.05–1.41) s 1.25 (1.10–1.42) s

1950s 2.19 (1.02–4.70) m 1.06 (0.54–2.06) 0.41 (0.22–0.76) 0.30 (0.17–0.54)
1960s 1.27 (0.86–1.88) s 1.15 (0.78–1.69) 0.58 (0.40–0.83) 0.59 (0.43–0.82)
1970s 1.52 (1.04–2.24) s 1.11 (0.77–1.61) 1.25 (0.86–1.82) s 0.95 (0.68–1.31)
1980s 1.59 (1.10–2.29) s 1.42 (0.99–2.03) s 1.62 (1.12–2.33) s 1.34 (0.97–1.85) s

1990s 1.11 (0.77–1.59) 1.33 (0.92–1.92) s 1.35 (0.93–1.96) s 1.44 (1.04–1.99) s

2000s 0.78 (0.54–1.13) 1.21 (0.82–1.78) 1.62 (1.08–2.42) s 1.98 (1.42–2.78) m

2010s 1.22 (0.84–1.76) s 2.79 (1.83–4.25) m 2.19 (1.47–3.27) m 3.37 (2.35–4.83) l

2020s 0.84 (0.43–1.64) 0.80 (0.41–1.54) 1.39 (0.68–2.84) s 1.19 (0.67–2.14)

Odds ratio thresholds (s: small; m: medium; l: large).

4. Discussion

Our main objective was to determine the existence of a relative age effect in soccer
players nominated for the Ballon d’Or throughout its history. A significant RAE was
identified in the overall sample, revealing three distinct phases. The initial phase (1950s,
1960s) manifested an inverse RAE. In the second phase (1970s, 1980s, 1990s), the RAE was
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not statistically significant. The third and more recent phase (2000s, 2010s) exhibited a
highly pronounced and significant RAE.

A limited number of studies delve into the RAE among athletes receiving individual
awards or nominations. Notably, Ford and Williams [35] conducted a study involving
205 professional athletes in soccer, ice hockey, baseball, and Australian soccer, revealing no
evidence of RAE. These findings suggest a diminishing RAE among higher-level athletes,
potentially explained by relatively younger athletes compensating for developmental
disadvantages through enhanced technical skills. The awards investigated in this study
were Most Valuable Player (MVP) or similar distinctions, spanning from 1987 to 2007.
Although the sample size in this study (205 players) is considerably smaller than in the
present study (1899 Ballon d’Or nominated players), results align in the 1980s and 1990s,
indicating no RAE. However, a notable divergence occurs in the 2000s, where our study
reveals a significant RAE. In contrast to the Ford and Williams study, the present research
demonstrates that relatively younger players in our sample, particularly those born in the
last quarters of the year, face discrimination. Importantly, the RAE not only persists in
elite tournaments organized by FIFA, as highlighted by Saavedra-Garcia et al. [17], but also
endures among players honored with the Ballon d’Or. This emphasizes the nuanced and
evolving nature of RAE within different contexts and levels of competition, challenging the
notion of its uniformity across all elite athletes.

While our study did not reveal a relative age effect among top-ranked players in
the Ballon d’Or, it is noteworthy that in badminton, lower categories demonstrated a
significant RAE between 2014 and 2018, particularly in players winning medals at European
championships [36]. This finding, despite the different contexts and age groups analyzed
in our study (senior category), aligns with the established trend that RAE tends to be
more consistent in lower categories [37] both in male sports [3,6,11,14,38] and in female
sport [6,8], although in the female category, this trend is less consistent.

Similarly, observations from the first Winter Youth Olympic Games in 2012, involving
557 athletes, indicated an overrepresentation of relatively older medal winners compared
to those born at the end of the second eligible year [39]. This aligns with our study’s
findings in the corresponding decade, even though we are comparing with athletes aged 15
to 19. The age categorization in our study prompts an intriguing question about whether
the players, when participating in these categories, were in their first or second year of
eligibility. The disparity in the likelihood of winning a medal across quarters mirrors the
patterns identified in our research.

Further supporting evidence comes from the 12th Winter European Youth Olympic
Festival in 2015 [40], where an overrepresentation of medalists born in the first quarter of the
year was observed in lower categories. This two-year category study consistently showed a
higher percentage of medalists born in the first quarter, aligning with the differences found
in our study.

These cross-sport and cross-category comparisons underscore the multifaceted nature
of RAE, influenced by factors such as age categories, sports, and competition levels. Un-
derstanding these nuances enhances the broader comprehension of the RAE’s impact on
athletes’ success in various contexts.

The rare longitudinal studies on RAE make noteworthy contributions to the under-
standing of this phenomenon. In soccer corroborating our findings, an analysis spanning
nine seasons in U7 to U18 categories uncovered an asymmetry in birth dates among both
Premier League Academy and grassroots players. Particularly striking was the significantly
higher RAE observed in higher-level players (Premier League Academy). Longitudinal
analysis further revealed that the cumulative probability of remaining in the academy
was higher for players born early in the year compared to those born later in the year of
birth [38]. This longitudinal evidence provides robust support for the persistence of RAE
in elite soccer. Our data are also in accordance with other longitudinal studies on soccer
players participating in FIFA-organized competitions over a period exceeding one hundred
years, the consistent presence of RAE across different levels of competition underscores its
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enduring influence on player development and selection processes, emphasizing the need
for continued awareness and mitigation strategies in elite sports [17].

An examination of RAE in Spanish U12 basketball players throughout the decade
from 2009 to 2018 revealed a higher participation of players born in the first half of the year.
Notably, the top-ranked teams displayed a notable trend of having more players born in the
first half of the year. This suggests that U12 basketball teams might experience improved
performance due to the RAE [41]. Contrastingly, other studies propose varying patterns
of RAE in basketball. Some contend that RAE exists in lower categories and diminishes
to the point of disappearance in elite sports at the FIBA level [42]. However, in soccer,
the disappearance of RAE is not evident, persisting at the youth and senior national team
levels [3,7] as well as among athletes nominated for the Ballon d’Or.

An intriguing longitudinal study on Spanish handball players, conducted between
2005 and 2020, explored the RAE in U19 and U21 national teams, as well as senior national
teams. The findings revealed a distinct pattern in U19 and U21 players, where a continuous
decrease in the number of players was observed across the eight quarters representing
two years of eligibility. In contrast, the senior national team exhibited a less pronounced
decline, with a significant rebound in the fourth quarter and notably low representation of
players born in the second quarter. Despite this, statistical significance did not align with the
consistent existence of RAE [43]. This handball study presents a departure from the patterns
observed in FIFA national soccer teams [17] and our study on the Ballon d’Or. While
Q4 displayed higher frequencies than Q2 and Q3, it did not reach the overrepresentation
observed in Q1. The inverse RAE detected in the 1950s and 60s, explained by the “underdog
hypothesis”, posits that athletes born at the end of the year benefit from training with
relatively older peers during development, aiding their transition from junior to elite
sports [44,45]. However, this hypothesis diminishes in later decades. Talent identification
and development programs, heavily influenced by RAE, may contribute to the dropout
of unselected athletes from the sport [46]. This, coupled with the underdog hypothesis,
provides potential explanations for the results found in the history of the Ballon d’Or.
Moreover, the overrepresentation of players born in the first months of the year could
potentially be even more pronounced.

The limited number of studies spanning multiple seasons or examining RAE over an
extended period makes this research noteworthy. In the context of the National Hockey
League, a study utilizing comprehensive data on every player in NHL history identified a
significant RAE. However, despite the substantial sample size, the study did not delve into
the evolution of RAE over time. Similarly, another NHL study by Deaner et al. [47] analyzed
more than 25 years of RAE in NHL drafts but did not explore its temporal evolution.

In the realm of soccer, a study on the Bundesliga by Cobley et al. [48] evaluated RAE
from the 1963–64 to the 2006–07 season, revealing a progressive increase in the effect of
relative age among players born between 1950 and 1990. This aligns closely with our
findings, suggesting a pronounced and escalating RAE over time. Furthermore, an analysis
of RAE in soccer players participating in FIFA competitions from 1908 to 2012 established
the existence of a dynamic and complex RAE concerning player age and the year of the
competition in male FIFA competitions. This further emphasizes the evolving nature of
RAE across different historical periods in soccer [17].

The main limitation of this study is that 63 countries are included, some of which do
not even exist today (USSR, Yugoslavia, GDR, FRG, Czechoslovakia), as well as players
with double and even triple nationality (up to 21 times). This makes it impossible to
address the four quarters of the year in an orderly manner based on the cutoff date. In
sports, the cutoff is set as the 1st of January in most of the competitions, so players born in
the first months of the year have improved prospects in sports. For this reason, and being
aware that a minimum bias may be generated, the January 1 cutoff date is the only way to
approach a study of this type and is commonly used in the literature.
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The present research contributes significantly to the understanding of RAE in sports
and highlights the need for longitudinal analyses to capture the nuanced changes in RAE
patterns over time.

5. Conclusions

In analyzing the history of the Ballon d’Or, several key patterns regarding relative age
effect emerge:

Existence of relative age effect: RAE is evident and statistically significant among
soccer players nominated for the Ballon d’Or throughout its history.

Top positions immunity: Interestingly, no RAE is found among players occupying the
top positions in the Ballon d’Or awards. This suggests a unique dynamic or set of factors
influencing the RAE pattern among the highest-performing players.

Evolution over time: The evolution of RAE over time exhibits variability. In the
initial decades following the establishment of the Ballon d’Or, an inverse and significant
RAE is observed. This is followed by a period where RAE seems to disappear, with
no observable effect. However, in the most recent decades, RAE has resurfaced with
increasing prominence.

These nuanced findings underscore the complexity of RAE in the context of soccer
and prestigious individual awards like the Ballon d’Or. The historical perspective provides
valuable insights into the dynamic nature of RAE, suggesting that its impact may be
influenced by factors that evolve over time. The absence of RAE among top-ranking players
adds an intriguing dimension, inviting further exploration into the unique circumstances
that may contribute to this phenomenon at the highest levels of the sport.

Author Contributions: Conceptualization, M.A.S.-G. and J.J.F.-R.; methodology, M.A.S.-G.; formal
analysis, M.A.S.-G.; investigation, M.A.S.-G., M.S.-A., H.V.-S., A.M.-S. and J.J.F.-R.; resources, M.A.S.-
G., M.S.-A., H.V.-S., A.M.-S. and J.J.F.-R.; data curation, M.A.S.-G.; writing—original draft preparation,
M.A.S.-G. and J.J.F.-R.; writing—review and editing, M.A.S.-G., M.S.-A., H.V.-S., A.M.-S. and J.J.F.-R.;
supervision, M.A.S.-G. and J.J.F.-R.; project administration, M.A.S.-G. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study due
to the information used in the article is publicly accessible. Although they constitute personal data,
consent is not required and they are not included in the list of considerations of unlawful interference.
The publication submitted for consultation is exempt from the need for approval by the Universidade
da Coruña Ethics Committee.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are public on the internet Ballon d’Or website.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Wattie, N.; Schorer, J.; Baker, J. The relative age effect in sport: A developmental systems model. Sports Med. 2014, 45, 83–94.

[CrossRef] [PubMed]
2. Musch, J.; Grondin, S. Unequal competition as an impediment to personal development: A review of the relative age effect in

sport. Dev. Rev. 2001, 21, 147–167. [CrossRef]
3. Pérez-González, B.; León-Quismondo, J.; Bonal, J.; Burillo, P.; Fernández-Luna, A. The New Generation of Professional Soccer

Talent Is Born under the Bias of the RAE: Relative Age Effect in International Male Youth Soccer Championships. Children 2021,
8, 1117. [CrossRef] [PubMed]

4. Figueiredo, P.; Seabra, A.; Brito, M.; Galvão, M.; Brito, J. Are Soccer and Futsal Affected by the Relative Age Effect? The Portuguese
Football Association Case. Front. Psychol. 2021, 12, 679476. [CrossRef] [PubMed]

5. Romann, M.; Fuchslocher, J. Influences of player nationality, playing position, and height on relative age effects at women’s
under-17 FIFA World Cup. J. Sports Sci. 2013, 31, 32–40. [CrossRef] [PubMed]

6. Simon, C.; Carson, F.; Faber, I.R.; Hülsdünker, T. Low prevalence of relative age effects in Luxembourg’s male and female youth
football. PLoS ONE 2022, 17, e0273019. [CrossRef] [PubMed]

https://doi.org/10.1007/s40279-014-0248-9
https://www.ncbi.nlm.nih.gov/pubmed/25169442
https://doi.org/10.1006/drev.2000.0516
https://doi.org/10.3390/children8121117
https://www.ncbi.nlm.nih.gov/pubmed/34943315
https://doi.org/10.3389/fpsyg.2021.679476
https://www.ncbi.nlm.nih.gov/pubmed/34122274
https://doi.org/10.1080/02640414.2012.718442
https://www.ncbi.nlm.nih.gov/pubmed/22909307
https://doi.org/10.1371/journal.pone.0273019
https://www.ncbi.nlm.nih.gov/pubmed/35998177


Sports 2024, 12, 115 8 of 9

7. Pedersen, A.V.; Aune, T.K.; Dalen, T.; Lorås, H. Variations in the relative age effect with age and sex, and over time—Elite-level
data from international soccer world cups. PLoS ONE 2022, 17, e0264813. [CrossRef] [PubMed]

8. Ribeiro, E.; Barreira, J.; Carraco, D.; Galatti, L.; Götze, M.; Abad, C.C.C. The relative age effect in under-17, under-20, and adult
elite female soccer players. Sci. Med. Footb. 2023, 8, 153–160. [CrossRef] [PubMed]

9. Sweeney, L.; Cumming, S.P.; MacNamara, A.; Horan, D. A tale of two selection biases: The independent effects of relative age and
biological maturity on player selection in the Football Association of Ireland’s national talent pathway. Int. J. Sports Sci. Coach.
2022, 18, 1992–2003. [CrossRef]

10. Hill, B.; Sotiriadou, P. Coach decision-making and the relative age effect on talent selection in football. Eur. Sport Manag. Q. 2016,
16, 292–315. [CrossRef]

11. Toselli, S.; Mauro, M.; Grigoletto, A.; Cataldi, S.; Benedetti, L.; Nanni, G.; Di Miceli, R.; Aiello, P.; Gallamini, D.; Fischetti, F.; et al.
Maturation Selection Biases and Relative Age Effect in Italian Soccer Players of Different Levels. Biology 2022, 11, 1559. [CrossRef]

12. Sarmento, H.; Anguera, M.T.; Pereira, A.; Araújo, D. Talent Identification and Development in Male Football: A Systematic
Review. Sports Med. 2018, 48, 907–931. [CrossRef] [PubMed]

13. Mujika, I.; Vaeyens, R.; Matthys, S.P.; Santisteban, J.; Goiriena, J.; Philippaerts, R. The relative age effect in a professional football
club setting. J. Sports Sci. 2009, 27, 1153–1158. [CrossRef] [PubMed]

14. Romann, M.; Rüeger, E.; Hintermann, M.; Kern, R.; Faude, O. Origins of Relative Age Effects in Youth Football—A Nationwide
Analysis. Front. Sports Act. Living 2020, 2, 591072. [CrossRef] [PubMed]

15. Gines, H.J.; Huertas, F.; Garcia Calvo, T.; Ponce-Bordón, J.C.; Figueiredo, A.J.; Ballester, R. Age and Maturation Matter in Youth
Elite Soccer, but Depending on Competitive Level and Gender. Int. J. Environ. Res. Public Health 2023, 20, 2015. [CrossRef]

16. Morganti, G.; Kelly, A.L.; Apollaro, G.; Pantanella, L.; Esposito, M.; Grossi, A.; Ruscello, B. Relative age effects and the youth-
to-senior transition in Italian soccer: The underdog hypothesis versus knock-on effects of relative age. Sci. Med. Footb. 2022, 7,
406–412. [CrossRef] [PubMed]

17. Saavedra-García, M.; Matabuena, M.; Montero-Seoane, A.; Fernández-Romero, J.J. A new approach to study the relative age effect
with the use of additive logistic regression models: A case of study of FIFA football tournaments (1908–2012). PLoS ONE 2019,
14, e0219757. [CrossRef]

18. Oliveira Castro, H.O.; Costa, G.D.C.T.; Gomes, S.A.; Venditti-Junior, R.; Tertuliano, I.W.; de Oliveira, V.; Aguiar, S.d.S.; Laporta, L.;
Figueiredo, L.S. The Relative Age Effect in Male and Female Brazilian Elite Volleyball Athletes of Varied Competitive Levels.
Percept. Mot. Ski. 2022, 130, 485–496. [CrossRef] [PubMed]

19. Helsen, W.F.; Starkes, J.L.; Van Winckel, J. The influence of relative age on success and dropout in male soccer players. Am. J.
Hum. Biol. 1998, 10, 791–798. [CrossRef]

20. Helsen, W.F.; Starkes, J.L.; Van Winckel, J. Effect of a change in selection year on success in male soccer players. Am. J. Hum. Biol.
2000, 12, 729–735. [CrossRef]

21. Andrew, M.; Finnegan, L.; Datson, N.; Dugdale, J.H. Men Are from Quartile One, Women Are from? Relative Age Effect in
European Soccer and the Influence of Age, Success, and Playing Status. Children 2022, 9, 1747. [CrossRef] [PubMed]

22. Shibata, R.T.; Inuiguchi, M. (Eds.) Data Mining Approaches to the Characterizations of Nominees for FIFA Ballon d‘Or Award. In
Proceedings of the Joint 7th International Conference on Soft Computing and Intelligent Systems (SCIS) and 15th International
Symposium on Advanced Intelligent Systems (ISIS), Kitakyushu, Japan, 3–6 December 2014.

23. Kopkin, N.; Roberts, A. Biases in elections with well-informed voters: Evidence from public voting for football awards. Soc. Sci.
Q. 2022, 103, 1551–1571. [CrossRef]

24. Coupe, T.; Gergaud, O.; Noury, A. Biases and Strategic Behaviour in Performance Evaluation: The Case of the FIFA’s best soccer
player award. Oxf. Bull. Econ. Stat. 2017, 80, 358–379. [CrossRef]

25. Anderson, C.J.; Arrondel, L.; Blais, A.; Daoust, J.-F.; Laslier, J.-F.; Van der Straeten, K. Messi, Ronaldo, and the Politics of Celebrity
Elections: Voting for the Best Soccer Player in the World. Perspect. Politics 2019, 18, 91–110. [CrossRef]

26. Ato, M.; Lopez, J.J.; Benavente, A. A classification system for research designs in psychology. An. Psicol. 2013, 29, 1038–1059.
[CrossRef]

27. Doblhammer, G.; Vaupel, J.W. Lifespan depends on month of birth. Proc. Natl. Acad. Sci. USA 2001, 98, 2934–2939. [CrossRef]
[PubMed]

28. Edgar, S.; O‘Donoghue, P. Season of birth distribution of elite tennis players. J. Sports Sci. 2005, 23, 1013–1020. [CrossRef]
[PubMed]

29. Delorme, N.; Champely, S. Relative Age Effect and chi-squared statistics. Int. Rev. Sociol. Sport 2013, 50, 740–746. [CrossRef]
30. Cohen, J. A power primer. Psychol. Bull. 1992, 112, 155–159. [CrossRef]
31. Garson, G.D. Statnotes: Topics in Multivariate Analysis North Carolina State University. 2010. Available online: https://faculty.

chass.ncsu.edu/garson/PA765/statnote.htm (accessed on 17 July 2023).
32. Hancock, D.J.; Young, B.W.; Ste-Marie, D.M. Effects of a rule change that eliminates body-checking on the relative age effect in

Ontario minor ice hockey. J. Sports Sci. 2011, 29, 1399–1406. [CrossRef]
33. Saavedra-García, M.; Gutiérrez-Aguilar, Ó.; Sa-Marques, P.; Fernández-Romero, J.J. Relative age effect in Spanish athletics. Cuad.

Psicol. Deporte 2016, 16, 275–286.
34. Olivier, J.; Bell, M.L. Effect Sizes for 2 × 2 Contingency Tables. PLoS ONE 2013, 8, e58777. [CrossRef] [PubMed]

https://doi.org/10.1371/journal.pone.0264813
https://www.ncbi.nlm.nih.gov/pubmed/35482636
https://doi.org/10.1080/24733938.2022.2164608
https://www.ncbi.nlm.nih.gov/pubmed/36592346
https://doi.org/10.1177/17479541221126152
https://doi.org/10.1080/16184742.2015.1131730
https://doi.org/10.3390/biology11111559
https://doi.org/10.1007/s40279-017-0851-7
https://www.ncbi.nlm.nih.gov/pubmed/29299878
https://doi.org/10.1080/02640410903220328
https://www.ncbi.nlm.nih.gov/pubmed/19714545
https://doi.org/10.3389/fspor.2020.591072
https://www.ncbi.nlm.nih.gov/pubmed/33345168
https://doi.org/10.3390/ijerph20032015
https://doi.org/10.1080/24733938.2022.2125170
https://www.ncbi.nlm.nih.gov/pubmed/36103671
https://doi.org/10.1371/journal.pone.0219757
https://doi.org/10.1177/00315125221134316
https://www.ncbi.nlm.nih.gov/pubmed/36227720
https://doi.org/10.1002/(SICI)1520-6300(1998)10:6%3C791::AID-AJHB10%3E3.0.CO;2-1
https://doi.org/10.1002/1520-6300(200011/12)12:6%3C729::AID-AJHB2%3E3.0.CO;2-7
https://doi.org/10.3390/children9111747
https://www.ncbi.nlm.nih.gov/pubmed/36421196
https://doi.org/10.1111/ssqu.13216
https://doi.org/10.1111/obes.12201
https://doi.org/10.1017/S1537592719002391
https://doi.org/10.6018/analesps.29.3.178511
https://doi.org/10.1073/pnas.041431898
https://www.ncbi.nlm.nih.gov/pubmed/11226344
https://doi.org/10.1080/02640410400021468
https://www.ncbi.nlm.nih.gov/pubmed/16194978
https://doi.org/10.1177/1012690213493104
https://doi.org/10.1037/0033-2909.112.1.155
https://faculty.chass.ncsu.edu/garson/PA765/statnote.htm
https://faculty.chass.ncsu.edu/garson/PA765/statnote.htm
https://doi.org/10.1080/02640414.2011.593040
https://doi.org/10.1371/journal.pone.0058777
https://www.ncbi.nlm.nih.gov/pubmed/23505560


Sports 2024, 12, 115 9 of 9

35. Ford, P.R.; Williams, M.A. No Relative Age Effect in the Birth Dates of Award-Winning Athletes in Male Professional Team Sports.
Res. Q. Exerc. Sport 2011, 82, 570–573. [CrossRef] [PubMed]

36. Bilgiç, M.; Devrilmez, E. The relative age effect is more than just participation bias in badminton. Acta Gymnica 2021, 51, 300–308.
[CrossRef]

37. Camacho-Cardenosa, A.; Camacho-Cardenosa, M.; González-Custodio, A.; Martínez-Guardado, I.; Timón, R.; Olcina, G.; Brazo-
Sayavera, J. Anthropometric and Physical Performance of Youth Handball Players: The Role of the Relative Age. Sports 2018,
6, 47. [CrossRef] [PubMed]

38. Jackson, R.C.; Comber, G. Hill on a mountaintop: A longitudinal and cross-sectional analysis of the relative age effect in
competitive youth football. J. Sports Sci. 2020, 38, 1352–1358. [CrossRef] [PubMed]

39. Raschner, C.; Müller, L.; Hildebrandt, C. The role of a relative age effect in the first winter Youth Olympic Games in 2012. Br. J.
Sports Med. 2012, 46, 1038–1043. [CrossRef]

40. Mueller, L.; Hildebrandt, C.; Schnitzer, M.; Raschner, C. The Role of a Relative Age Effect in the 12th Winter European Youth
Olympic Festival in 2015. Percept. Mot. Ski. 2016, 122, 701–718. [CrossRef]

41. Diaz-Aroca, A.; Arias-Estero, J.L. Relative age effect in U12 spanish basketball: The past decade analysis. Rev. Int. Med. Cienc. Act.
Fis. Deporte 2022, 22, 243–254. [CrossRef]

42. Saavedra-García, M.; Gutiérrez-Aguilar, Ó.; Fernández-Romero, J.J.; Fernández-Lastra, D.; Eiras-Oliveira, G. Relative age effect in
lower categories of international basketball. Int. Rev. Sociol. Sport 2014, 49, 526–535. [CrossRef]

43. de la Rubia, A.; Lorenzo, A.; Bjørndal, C.T.; Kelly, A.L.; García-Aliaga, A.; Lorenzo-Calvo, J. The Relative Age Effect on
Competition Performance of Spanish International Handball Players: A Longitudinal Study. Front. Psychol. 2021, 12, 673434.
[CrossRef] [PubMed]

44. Gibbs, B.G.; Jarvis, J.A.; Dufur, M.J. The rise of the underdog? The relative age effect reversal among Canadian-born NHL hockey
players: A reply to Nolan and Howell. Int. Rev. Sociol. Sport 2012, 47, 644–649. [CrossRef]

45. Rüeger, E.; Javet, M.; Born, D.-P.; Heyer, L.; Romann, M. Why age categories in youth sport should be eliminated: Insights from
performance development of youth female long jumpers. Front. Physiol. 2023, 14, 1051208. [CrossRef] [PubMed]

46. Garcia-Rubio, J.; Garcia-Vallejo, A.; de los Angeles Arenas-Pareja, M.; Lopez-Sierra, P.; Ibanez, S.J. From Junior to Elite in Soccer:
Exploring the Relative Age Effect and Talent Selection in Spanish Youth National Teams. Children 2022, 9, 1543. [CrossRef]
[PubMed]

47. Deaner, R.O.; Lowen, A.; Cobley, S. Born at the Wrong Time: Selection Bias in the NHL Draft. PLoS ONE 2013, 8, e57753.
[CrossRef]

48. Cobley, S.P.; Schorer, J.; Baker, J. Relative age effects in professional German soccer: A historical analysis. J. Sports Sci. 2008, 26,
1531–1538. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1080/02701367.2011.10599790
https://www.ncbi.nlm.nih.gov/pubmed/21957716
https://doi.org/10.5507/ag.2021.006
https://doi.org/10.3390/sports6020047
https://www.ncbi.nlm.nih.gov/pubmed/29910351
https://doi.org/10.1080/02640414.2019.1706830
https://www.ncbi.nlm.nih.gov/pubmed/31916503
https://doi.org/10.1136/bjsports-2012-091535
https://doi.org/10.1177/0031512516640390
https://doi.org/10.15366/rimcafd2022.86.003
https://doi.org/10.1177/1012690212462832
https://doi.org/10.3389/fpsyg.2021.673434
https://www.ncbi.nlm.nih.gov/pubmed/34267706
https://doi.org/10.1177/1012690211414343
https://doi.org/10.3389/fphys.2023.1051208
https://www.ncbi.nlm.nih.gov/pubmed/36760524
https://doi.org/10.3390/children9101543
https://www.ncbi.nlm.nih.gov/pubmed/36291479
https://doi.org/10.1371/journal.pone.0057753
https://doi.org/10.1080/02640410802298250

	Introduction 
	Materials and Methods 
	Data Collection and Participants 
	Procedure and Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

