Y

HUMAN MOVEMENT (ISSN 1899-1955)
2022; 23(2): 112-120

THE RELATIVE AGE EFFECT IN BRAZILIAN ELITE SOCCER DEPENDING
ON AGE CATEGORY, PLAYING POSITION, AND COMPETITIVE LEVEL

.. © Wroclaw University of Health and Sport Sciences
original paper

DOI: https://doi.org/10.5114/hm.2022.109070

LUCAS S. FIGUEIREDO"?, LUCAS M.S. GOMES?, DRUMOND G. DA SILVA®**,
PETRUS GANTOIS?, JOAO V.A.P. FIALHO®, LEONARDO S. FORTES?®, FABIANO S. FONSECA?

! Federal University of Minas Gerais, Belo Horizonte, Brazil

2 Aeronautical Instruction and Adaptation Centre, Lagoa Santa, Brazil
3 Federal Rural University of Pernambuco, Recife, Brazil

4 Federal University of Pernambuco, Recife, Brazil

5 Federal University of Paraiba, Joao Pessoa, Brazil

5 América Soccer Club, Belo Horizonte, Brazil

ABSTRACT

Purpose. This study investigated the occurrence of relative age effect (RAE) in Brazilian elite soccer athletes depending on
age categories, playing position, and competitive level.

Methods. Data from 2660 male elite soccer athletes who participated in the 2019 Brazilian soccer championships were
analysed. To determine RAE, the players were divided by their quarter of birth: Q1 (January-March), Q2 (April-June), Q3
(July-September), and Q4 (October-December). Data were obtained from the Brazilian Soccer Confederation (CBF) official
website, and from each club’s website when no information was available at the CBF website. Were included the athletes
who participated in the 2019 Brazilian soccer championships in series A and B. Data were organized in accordance with
age categories (under-20 or senior), playing position (forwards, midfielders, defenders, and goalkeepers), and competitive
level (Series A or B).

Results. An overrepresentation of soccer players born in the first quarter of the year was found when compared with the
other quarters, whereas players born in the last quarter of the year were underrepresented, regardless of the age category
and competitive level. Regarding playing position, an overrepresentation of soccer players born in the first quarter of the
year was found for all playing positions in both age categories, except for the goalkeepers in the senior category.
Conclusions. Our results showed a prevalence of RAE in U-20 and senior age categories in elite Brazilian soccer athletes,
in both competitive levels, and for all playing positions, except for goalkeepers in the senior category.
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Introduction

In youth sports organizations around the world,
children and adolescents are categorized in accord-
ance with annual age grouping policies. The main pur-
pose of this process is to provide young athletes with
fair competition and equal opportunities to develop
their skills [1]. However, differences in chronological
age within the same age cohort are expected owing
to the inherent variability in biological developmen-
tal processes [2]. Children born closer to the cut-off

date are more likely to be more developed in cogni-
tive, psychological, and physical aspects than players
born further from the cut-off date [2, 3]. The conse-
quences generated by the chronological differences
among athletes in the same age group are known as
the relative age effect (RAE). In this regard, RAE pro-
vides an immediate competitive advantage, within the
same age group, to relatively older players and disad-
vantages for relatively younger athletes, which can be
reflected in higher dropout rates and lower chances
to achieve long-term success in sport [4, 5].
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RAE is a widespread phenomenon across many
sports, especially team sports [3, 6, 7]. This effect mani-
fests to a greater extent in young male athletes, espe-
cially in highly competitive contexts [1, 3, 8]. Thus, as
it could be expected, RAE is well established in the
Brazilian youth soccer [9-11], where a large pool of ath-
letes competes for a limited number of spots. Since
soccer is a sport characterized by high physical and
physiological demands [12, 13], coaches are biased
towards selecting those athletes who present better
developed physical attributes. One aspect to consider
is that inter-individual variations related to growth
and maturity are especially pronounced in infancy and
adolescence [2], that is, when talent selection processes
usually occur. Consequently, relatively older athletes
are more likely to progress in sport than relatively
younger players because of a ‘biased’ view of their real
potential [3].

The primary mechanism that explains the occur-
rence of RAE as a bias factor in the early stages of the
athletes’ development process is the role of physical
maturation (i.e. maturation-selection hypothesis) [3].
Although the RAE phenomenon exists, its consequences
tend to disappear when the age category and compe-
tition level increase, and the athletes have already gone
through the growth spurt (e.g. under-20 and senior).
Nevertheless, sometimes RAE is so pervasive in youth
categories that it remains up to U-20 and even senior
categories [5, 7, 14, 15]. This phenomenon may cause
the systematic loss of potential sporting talents as
a result of biased decisions made in the earlier age
categories.

RAE is a multifactorial phenomenon in nature,
and many aspects associated with the individual, the
environment, and the task constraints provide a the-
oretical rationale to explain its occurrence in differ-
ent sports contexts [8]. Among several aspects, the
relationship between playing position and RAE has
received attention in recent years. In soccer, some stud-
ies were carried out to verify whether the specific de-
mands of each playing position could modulate the
occurrence of RAE. Romann and Fuchslocher [16]
addressed this matter in elite Swiss junior soccer play-
ers and found that relatively older defenders were over-
represented compared with the other playing positions,
suggesting that RAE might be determined by playing
position. Conversely, Campos et al. [14] investigated
elite U-20 South American soccer athletes and ob-
served RAE in all playing positions, except for goal-
keepers. Thereby, to date, the effect of playing position
on RAE in soccer is still controversial and seems con-
text-dependent. Hence, the relationship between RAE

and playing positions remains a topic to be addressed
in the Brazilian soccer system.

Another factor that may modulate RAE is the com-
petitive level. Overall, the most skilled players are ex-
pected to play in more competitive tiers (Series A in
the case of Brazilian soccer). The lower divisions (Se-
ries B), on the other hand, could serve as back doors
for the first-tiers competitions, being especially im-
portant for players who might have previously been
neglected owing to maturational aspects [5]. Aiming
to verify whether the second tiers leagues indeed rep-
resented a second opportunity for late-born athletes,
Rada et al. [5] investigated RAE in first and second
tiers leagues in 5 of the most prestigious European soc-
cer leagues. The results indicated that RAE occurred
in the same magnitude in both tiers, which may reduce
the chance for late-born athletes to reach first tiers
leagues.

Despite the fact that RAE is a widely investigated
phenomenon in soccer, most research on this topic
referred to European leagues [17, 18]. The European
context has different characteristics from Brazil with
regard to organizational structure, competitive level,
selection, training, and development of talents for soc-
cer. To illustrate, recent evidence indicates that Bra-
zilian players born in the first 6 months of the year,
from cities with a demographic rate of up to 100,000
inhabitants and a Human Development Index above
0.501, are more likely to reach the elite of Brazilian
soccer (Series A) [19]. Considering that the occurrence
and magnitude of RAE seems to be directly influenced
by environmental constraints [8], it is relevant to ex-
plore how this phenomenon manifests itself in the
Brazilian soccer context. This is particularly neces-
sary because studies that investigated RAE among
Brazilian elite soccer athletes are limited. Costa et al.
[20] studied RAE depending on the competitive level
(Series A and B) in the 2008 elite Brazilian champion-
ship and confirmed the presence of this effect in both
tiers of competition. More recently, a historical analysis
that comprised a wide sample of players born in years
1921-1996 showed that RAE was present in the Bra-
zilian soccer system during the decades of 1960s,
1970s, 1980s, and 1990s [21]. However, current data
on RAE existence among elite athletes in the Brazilian
soccer are scarce in the literature. Additionally, to the
limit of our knowledge, previous studies did not ac-
count for the players’ competitive levels, playing posi-
tions, and age categories together, precluding specific
conclusions regarding the roles of these aspects on RAE
occurrence in the Brazilian soccer system. A broad
analysis of RAE among Brazilian elite players has im-
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portant practical implications for different reasons.
Soccer is a sport played by millions of children and
teenagers in the country. The institutional policies
used by federations and methodological approaches
applied by professionals during the selection of young
athletes can influence the formation and development
of talents for the sport. Sports systems in which RAE
is predominant may result in the loss of potential tal-
ents because of inequalities generated by age group-
ing systems based on athletes’ birthdates [1, 3, 22].
Therefore, investigating how RAE manifests depend-
ing on age category, playing position, and competitive
level is crucial to reduce potential inequalities in the
Brazilian soccer system.

This study aimed to investigate the existence of RAE
in Brazilian elite soccer athletes from U-20 and senior
categories. Moreover, we sought to observe whether
playing position and competitive level were associated
with RAE. We hypothesized that RAE would be found
in athletes from both age categories, with a smaller ef-
fect in the senior category, with small expected matu-
ration differences [2]. Moreover, we expected to verify
RAE regardless of playing positions or competitive
level, owing to the highly competitive nature of the
Brazilian soccer system, which increases the likeli-
hood of RAE [1].

Material and methods
Participants

The sample of this study was composed of 2660
male elite soccer athletes who were part of the U-20
(mean age: 18.6 + 1.1 years) and senior (mean age: 26.0
+ 4.9 years) squads of professional teams that partici-
pated in the 2019 Brazilian soccer championships, in
series A or B (first and second tiers of the Brazilian soc-
cer championships, respectively). The athletes were or-
ganized by the variable analysed as follows: age cate-
gory (U-20, n = 1471; senior, n = 1189); competitive
level (series A, n = 1399; series B, n = 1261); playing
position (forwards, n = 647; midfielders, n = 902; de-
fenders, n = 837; goalkeepers, n = 274).

Data collection and procedures

Data were obtained from rosters available at the
Brazilian Soccer Confederation (CBF) official website
(www.cbf.com.br). When no information was available
at the CBF website, the clubs’ websites were consulted.
Data collection was performed in January 2019. The
information obtained included players’ full names,
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dates of birth, playing positions, and age categories.
Athletes whose information was incomplete were not
considered for the study.

The cut-off date for youth categories of teams par-
ticipating in the Brazilian soccer championships is Jan-
uary 1 (quarters are composed as a function of this
cut-off). The variables analysed included the quar-
ters of the year the athletes were born: Q1 (January,
February, March), Q2 (April, May, June), Q3 (July, Au-
gust, September), and Q4 (October, November, De-
cember), and were split depending on age categories
(U-20 and senior), competitive levels (Series A and B),
and playing positions (forwards, midfielders, defend-
ers, and goalkeepers). Players who composed a squad
in more than one category were considered only once
in the analysis, on the playing position they played in
the senior category.

Statistical analysis

Athletes’ frequencies were presented in absolute
and relative values. We analysed the occurrence of
RAE among players by comparing the frequency of
athletes born in each quarter observed in our sample
and the frequency expected (Exp) for the Brazilian
population on the basis of Brazilian reports. This is
a methodological procedure traditionally used in the
RAE literature with the purpose of minimizing the
bias associated with seasonal variations in the birth
rate between months of the year [22, 23]. Thus, in our
analysis, we considered the number of births in each
quarter of the year based on Brazilian reports from
1994-2001 (Brazilian Ministry of Health), which led
to the following expected observations for each quarter:
Q1: 25.7%, Q2: 26.3%, Q3: 24.8%, and Q4: = 23.2%.

A chi-square test (x°) was performed to compare
the athletes’ birthdates distribution depending on sex,
event type, and age category. For all analyses, the ef-
fect size (w) of the chi-square tests was calculated.
Additionally, odds ratio (OR) and 95% confidence in-
terval for Q1 vs. Q4 and first semester vs. second se-
mester were calculated. Analyses were performed in
the Statistical Package for the Social Sciences (SPSS),
version 20.0 (Chicago, USA). The level of significance
was 0.05. Whenever multiple comparisons between
quarters were necessary, Bonferroni’s corrections were
performed. In these cases, the significance level was
adjusted to 0.008.

Ethical approval
The conducted research is not related to either hu-
man or animal use.
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Results
Birthdate distribution by quarters

Figure 1 shows the relative frequency of the ob-
served and expected birthdate distribution of the pooled
Brazilian soccer players. Our analysis indicated an un-
even distribution of birthdates (p < 0.001; ® = 0.33;
Q1 =970; Exp = 682.6; Q2 = 830; Exp = 701.4; Q3 =
502; Exp 660.5; Q4 = 358; Exp = 615.5). Players born
in the first 3 months of the year were overrepresented
compared with those born in the other quarters (p <
0.001; OR Q1:Q4 = 3.69; OR S1:S2 = 4.38). Moreover,
players born in the last 3 months of the year were less
frequent than athletes born in all the other quarters
(p <0.001).

Relative age effect vs. age categories

When athletes were analysed by age categories
(Table 1), the chi-square analysis indicated uneven
birthdate distributions in both U-20 (p < 0.001; ® = 0.42)
and senior (p < 0.001; ® = 0.21) age categories. In the
U-20 category, athletes born in the first 3 months of
the year were overrepresented in comparison with
those born in the last 3 months of the year (p < 0.002).
In addition, players born in the last 3 months of the
year were less frequent than those born in the other
quarters of the year (p < 0.002). In the senior category,
athletes born in Q1 (p < 0.001), Q2 (p < 0.001), and Q3
(p < 0.007) were overrepresented in comparison with
those born in the last 3 months of the year.

Relative age effect vs. competitive level

When athletes were analysed by age category and
competitive level (Table 2), the chi-square analysis in-
dicated that players born in the first semester of the
year were overrepresented in both age categories and
competitive levels (p < 0.001). However, the magnitude
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Figure 1. Relative observed and expected birthdate
frequencies of elite soccer athletes

of this overrepresentation was larger in the U-20 cate-
gory, in both competitive level A and level B (o = 0.46,
® = 0.36, respectively), than in senior players (o =
0.196, o = 0.23, respectively). Overall, athletes born
in Q1 and Q2 were more frequent than those born in
Q4 (p <0.001), regardless of the age category or com-
petitive level. However, it was only in the U-20 cate-
gory that players born in Q4 were less frequent than
those born in all the other quarters of the year (p <
0.005).

Relative age effect vs. playing position

When players were analysed by their age category
and playing position (Table 3), the chi-square analy-
sis indicated that athletes born in the first semester
were more frequent in all playing positions in both
U-20 (p < 0.001) and senior (p < 0.001) categories,
except for the goalkeepers in the latter (p = 0.89). For
all the other playing positions, athletes born in the
first semester were more frequent than those born in
the last 3 months of the year (p < 0.003). The magni-
tude of the effect was larger in U-20 forwards (o =

Table 1. Brazilian senior and U-20 soccer players’ birthdates distribution by age category

Q1 Q2 Q3 Q4 OR Q1:Q4 OR 1521
Category 2 p ®
(Exp) (Exp) (Exp) (Exp) 95% CI 95% CI
. 390%¢ 353« 243 203 2.37 1.96
Senior (3055) (313.9) (295.4) (2743 O074% <0001 0218 o0 ) eg 1.67-2.31
580bcd  477¢4 250 155 5.53 6.52
Under20 3075 (387.9) (365.2) (340.4) 201025 <0001 0421 o 675 555766

Q - birth quarter, (Exp) - expected distribution, ® - effect size, OR Q1:Q4 - odds ratio from Q1 to Q4, OR 1*:2™ - odds
ratio from 1°*' semester to 2" semester, ” different from Q2, ¢ different from Q3, ¢ different from Q4
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Table 2. Brazilian senior and U-20 soccer players’ birthdates distribution by series played

Q1 Q2 Q3 Q4 ORQ1:Q4  OR 1%:2m
Series Category 2 p o
(Exp) (Exp) (Exp) (Exp) 95% CI 95% CI
_ 1804 168 119 99 2.199 2.548
Senior (145.2) (149.3) (1405 (31) 21781 <0001 0196 oo vo1 2324
A
342b<d 27204 140° 79 6.648 7.86
Under20 0137)  (219.7) (206.8) (928 175154 <0001 0462 o0 o270  6.32-9.78
. 210 185 124 104 2.537 3.001
Senior (159.9) (164.3) (1547) (1442 °00615 <0001 0239 o) 50y 538378
B
238 205 119¢ 76 4.399 5.048
Under-20 637y (1682) (1584) (1476 °O0-307 <0001 0367 5. o0 398640

Q - birth quarter, (Exp) - expected distribution, @ — effect size, OR Q1:Q4 - odds ratio from Q1 to Q4, OR 1°:2™ - odds
ratio from 1°* semester to 2" semester, * different from Q2, ¢ different from Q3, ¢ different from Q4

Table 3. Brazilian senior and U-20 soccer players’ birthdates distribution by playing position

Q1 Q2 Q3 Q4 ORQ1:Q4  OR 1%:2™
Category Position $ p o
Exp)  (Exp)  (Exp)  (Exp) 95% I 95% CI
91 gge 56 46 2.45 3.08
ATK (72.1)  (741)  (69.8) (65 1084 0001 0237 o s66 2.18-4.343
136 1204 76 65 2.66 3.3
MDL (1019) (1047) (98.6) (o1.9) 20701 <0001 0259 o5 570 546441
Senior . . p
1280 108 80 64 251 2.69
DEF 97.5)  (100.2) (944) (87.9) 10839 <0001 0223 20 55s 204-3.60
35 37 32 27 1.4 1.49
GLK (33.6) (345 (32.5) (30.3) 0002 0896 0067 o0 549 092-2.42
1514 116 640 35 6.86 7.27
ATK 93.9) (965 (90.9) (847) 737 <0001 0455, o0 1031 525-10.08
186 186 78 55 477 7.82
MDL (1173) (1205 (1135) (057 o177 <0001 0436 5 ) 665 5.91-10.35
U-20
186b4 1310 8o 51 5.46 513
DEF (129.6) (1332) (1254) (116.9) ~+824 <0001 0405 .00 -2 387679
570 44 28 14 6.11 5.78
GLK 367) (377 (355 (33.1) 4887 <0001 0417 .., 1156 348-9.62

Q - birth quarter, (Exp) - expected distribution, @ — effect size, OR Q1:Q4 - odds ratio from Q1 to Q4, OR 1°:2" - odds
ratio from 1°' semester to 2" semester, ATK - attacker, MDL - midfielder, DEF - defender, GLK - goalkeeper

b different from Q2, © different from Q3, ¢ different from Q4

0.45), midfielders (o = 0.43), defenders (® = 0.40), and
goalkeepers (o = 0.41) when compared with senior for-
wards (o = 0.23), midfielders (o = 0.25), defenders
(o = 0.22), and goalkeepers (o = 0.06).

Discussion

In the present study, we investigated the presence
of RAE in Brazilian elite soccer athletes from U-20
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and senior categories and analysed whether playing
position and competitive level were associated with
RAE. As predicted, our main findings confirmed the
existence of RAE among athletes in both age catego-
ries (more pronounced in the U-20 category), both
competitive levels (Series A or B), and all playing po-
sitions, except for goalkeepers in the senior category.
These observations corroborate those from previous
studies with elite soccer athletes both in Brazil [11,

Human Movement, Vol. 23, No 2, 2022
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21] and worldwide [5, 18]. Moreover, this study indi-
cated different RAE magnitudes in U-20 and Senior
Brazilian National Soccer League athletes, depend-
ing on playing position and competitive level. Since
RAE occurs in Brazilian elite soccer athletes, coaches
and stakeholders are warranted to implement coun-
ter-RAE interventions, aiming to reduce the loss of
potential sporting talents because of inequalities re-
sulting from the age grouping system.

In our study, RAE of different magnitudes was
found in U-20 and senior categories (0 = 0.42, ® = 0.21,
respectively). Even though RAE decreased as age cate-
gories increased in our study, it was still present in
both age categories, which indicates that athletes’ birth-
dates continue to play an important role in the selec-
tion of elite players, even in the senior category [3]. This
seems to be associated with the pressure for immediate
results imposed on coaches of Brazilian youth cate-
gories [24]. Indeed, previous studies have consistently
shown that Brazilian youth coaches are more likely
to select relatively older players, as they may achieve
higher performance in the short term [10, 25]. Never-
theless, the reduction in the magnitude of the effect
suggests that selecting supposedly more physically de-
veloped athletes in younger categories because they
are relatively older does not represent great advan-
tages for the insertion of players in the senior level. In
fact, the reduction of RAE magnitude as the catego-
ries advance indicates that a significant proportion of
young athletes born closer to the cut-off dates are not
reaching the senior category. This idea has already
been reported in the Brazilian soccer context, along
with the notion that relatively younger athletes may
actually benefit in the long run from competing with
relatively older peers [24].

The reduction in the magnitude of the RAE with
the increase in age category may be a result of the in-
teraction between several factors (e.g. technical, tac-
tical, and psychological aspects) that are warranted
to influence elite athletes’ selection and adherence in
older age categories [3, 15]. It has been proposed that
relatively younger athletes may benefit from competing
with relatively older peers [5]. Since relatively older ath-
letes are more likely to be bigger, faster, and stronger,
relatively younger athletes need to develop other re-
sources to thrive in this disadvantaged environment.
The constant competition with older peers, however,
may result in the development of more skilled players,
which in the long-term could provide younger players
with a greater chance of success if they ever manage to
reach the senior category [5]. In line with these propo-
sitions, Ramos-Filho and Ferreira [24] identified a re-

verse RAE concerning sports performance in profes-
sional Brazilian soccer players. Similarly, Ashworth and
Heyndels [26] demonstrated that relatively younger
German soccer players tended to earn higher wages
when they reached the professional league. Taken to-
gether, these results suggest that coaches must account
for factors other than age-related differences in the
early selection of elite athletes.

The analysis of players by the competitive level
showed that RAE was present in both divisions, re-
gardless of the age category. The analysis of the odds
ratios, however, indicated a contrary trend for the mag-
nitude of the effect in the U-20 and senior categories.
In the U-20 category, players born in the first semes-
ter were 7.86 times more likely to be part of Series A
squads than those born in the second semester (OR =
5.05 in Series B). On the other hand, in the senior cat-
egory, players born in the first semester were 2.55 times
more likely to be part of Series A squads than those
born in the second semester (OR = 3.0 in Series B).
These results indicate that the composition of Series A
in the U-20 squads seems to have greater remnants of
decisions made by coaches in lower categories, based
on possible advantages in the development stages. Con-
versely, in the senior category, the opposite occurs,
since fewer relatively younger players compose Series
A squads compared with Series B squads. Since the
most skilled athletes (not necessarily those who are
bigger and stronger) are expected in a greater propor-
tion in the Series A teams, these results indicate that
over time, there seems to be a natural re-evaluation
of players [5]. This correction, via the athletes’ trans-
fer market, seems to reposition the younger athletes
to more qualified teams in the senior category.

The playing position analyses indicated an over-
representation of relatively older players in all the line
playing positions (i.e. forwards, midfielders, and de-
fenders), in both age categories. Once again, higher
magnitude effects were found in the U-20 category
(medium-sized effects) rather than in the senior cat-
egory (small-sized effects). These analyses also imply
that effects were similar among positions in the U-20
and all line positions in the senior category. Our results
are different from those obtained by Salinero et al. [27],
who only found RAE in some of the playing positions,
which varied depending on the different European
leagues investigated. Overall, evidence reinforces the
notion that RAE is multifactorial [8] and that the re-
sults found in playing position analysis are context-
dependent. We assume that the prevalence of RAE in
most playing positions in our study is a consequence
of the high competition for spots as line players in Bra-
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zilian soccer because of the high popularity of this
sport. The prevalence of RAE in all line positions also
follows the current soccer physical demands. Since
elite soccer increasingly demands high game intensi-
ties [28], faster and stronger athletes tend to be pre-
ferred in all line positions. This could explain why youth
coaches continuously favour relatively older athletes
since they are more likely to show increased physical
performance earlier, owing to maturation [17].

An exception was the case of goalkeepers since
RAE was not found in this position in any age category
investigated in this study. This finding is in line with
the observations by de Souza et al. [29], who also did
not report RAE for elite senior Brazilian goalkeepers.
One of the explanations provided by these authors to
these results is based on the greater prestige and finan-
cial gains provided by line positions, which would
make young athletes more prone to compete for spots
in these positions rather than for goalkeeper spots in
younger categories. Our results provide some advances
in this discussion since RAE on the goalkeeper posi-
tion was only verified in the U-20 category, but not in
the senior category. The absence of RAE in elite Bra-
zilian goalkeepers seems to be specific to the senior
category, and not to result from low competitiveness in
the grassroots categories. The lack of RAE elimination
in goalkeepers from the senior category is likely due to
the specificity of the skills, training, and selection in
this position [30]. The presence of goalkeepers’ coaches
and trainers in the selection processes and through-
out the development of sports talents may minimize
the focus on maturational aspects and promote the
emphasis on the position-specific skills, aiming at long-
term development [29]. Furthermore, the goalkeep-
ers’ careers tend to be longer, with their peak perfor-
mance reaching later than in line players [30]. These
facts demonstrate that in this position, the players need
more time to develop specific skills, which allows the
valuation of aspects other than maturation in the se-
lection processes. To confirm these hypotheses, future
longitudinal studies are warranted to further under-
stand the role of RAE among goalkeepers.

One of the limitations of the present study was that
data were collected in a single moment in time, com-
prising male athletes who were part of squads partici-
pating in the 2019 Brazilian soccer championships.
This precluded an overview of the phenomenon in elite
soccer athletes, allowing the rather specific context of
RAE in the Brazilian soccer league only. Also, we did
not control the effective participation times of athletes
in the competitions, only their registration in CBF to
participate in a squad. This information could pro-
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vide important insights into the effects of RAE not
only on selection but also on the athletic development
opportunities received by athletes depending on their
birthdates [31]. Future investigations are warranted
to overcome these limitations by using longitudinal
approaches and by controlling the participation of ath-
letes in official matches.

Conclusions

In summary, RAE is present in U-20 and senior age
categories in elite Brazilian soccer athletes, in both
competitive levels and all playing positions, except for
goalkeepers in the senior category. This indicates that
relatively older athletes are systematically favoured in
the Brazilian youth soccer system, owing to develop-
mental advantages that might cause better performance
in the short term [25]. These results have important
practical implications for the development of talents in
Brazilian soccer, especially regarding the athlete se-
lection processes. Since research has consistently shown
that this selection bias in the early stage of athletes’
development is not associated with long-term sports
achievements [32], counter-RAE policies are neces-
sary to minimize the loss of potential sports talents.
Some interventions in this direction have been pro-
posed, such as educating coaches about RAE inci-
dence in soccer systems [1]; using numbered shirts
depending on birthdates during tests to highlight
chronological differences between players [33]; and
changing the regulations in youth soccer competitions,
including the mandatory registration of a minimum
number of athletes born in the second semester [5].

A paradigm shift in youth categories is necessary
to reduce the extensive RAE in the Brazilian soccer
context, as coaches and stakeholders should place less
investment in the short-term pursuit for sporting
achievements in these categories. As long as coaches
feel the pressure to win competitions in the grassroots
categories, they are likely to favour relatively older
young athletes, as they tend to be bigger and stronger
[6]. In this sense, technical, tactical, and psychological
aspects that are so important in elite-level sport be-
come secondary factors when it comes to selection and
playing opportunities. Unless long-term talent devel-
opment policies are implemented in Brazilian soccer,
the inequalities generated by RAE will tend to be
maintained in this sports system, even reaching the
senior category.
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