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Physical characteristics and the talent identification and development

processes in male youth soccer: A narrativereview

Abstract

Talent identification and development in male youthccer are complex and
multidimensional processes. The English FA ‘Fourr@o Model’ is often adopted by
academies to support coaches and practitioneramfgement a multidisciplinary

approach to their talent identification and devatept framework. This holistic

approach is characterised by Technical/Tacticayciirdogical, Social, and Physical
attributes, which are central to academy recruitnagd individual long-term athlete
development. The aim of this narrative review iptovide a critical synthesis of the
Physical characteristics within this model, whidrcifitate talent identification and

development; namely physical performance, growthraaturation, and the relative age
effect.
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I ntroduction

How do talented children become adult experts antepsionals? Both the identification of
talent and the development of expertise amongsiamuas, artists, academics, and athletes
have interested researchers for decades (26,3R)53}% identification of young athletes with
the potential to develop, and then subsequentlglekaing adulthood in their specialist sport,
remains one of the major contemporary challengesdtonal governing bodies, sports clubs,
coaches, and practitioners (76). Within youth spctaent identification and development
strategies have become pivotal to organisationeaaslly with the pursuit for more science-
based evidence to justify these support systemslsiftalent identification and development
are often used interchangeably, they are diffe@otesses. Talent identification can be

described as recognising individuals with the pti&to achieve expertise in a particular sport,



whilst talent development can be considered asigiray the most appropriate learning
environment to realise potential (105,111). The plex process of recognising, developing,
and progressing youth soccer players through adadento senior professional players has
been enhanced over the last decade, with the ingpiation of contemporary
multidisciplinary paradigms being a mandatory reguient in England (81,99).

One such example is the development and incorporatf the Elite Player
Performance Plan (EPPP) amongst professional saceeemies in England (86). The EPPP
policy provides recommendations for the multifadet®mponents of player development,
with adherence to these standards assessed tomsg¢egach academy in return for financial
investment (99). Although the EPPP facilitates eshand environmental specific approaches
(which are logically warranted), these prescripgi@ne non-specific in their design and open
to interpretation, thus allowing academies to adapd adopt their own ‘best-practice’
strategies. The English FA Four Corner Model (983rs a holistic approach, which is often
adopted by professional academies to adhere tdateans outlined in the EPPP to support
player development, characterised by TechnicaliG@ctPsychological, Social, and Physical
attributes. This model also formulates the delivarthe national coach education curriculum
in England (96,98) and underpinning the ‘DNA Phapky’ of the England national player
development pathway and performance strategy (97/2&demy philosophies are a crucial
element in the talent identification and developmprocesses in youth soccer as their
implementation, via coaches’ and specialist supptaff, have a significant impact on
individual recruitment, progression, and subsequashievement (19). The current
professionalised expansion of soccer academiesdiasided with a growth in departmental
structures, most noticeably with sport science amlicine becoming a key feature (91).
Previous research shows recruitment into and dpuedot within an academy setting is often

achieved due to a number of selected physical tipglisuch as physical dominance, early



maturity offset, and an earlier birthdate (40,7B)erefore, given the increasing systematic
research and applied focus in youth soccer, theddithis article is to provide a narrative
review of the physical characteristics, which sdobé considered as part of the FA Four

Corner Model in youth soccer, in relation to talel@ntification and development.

Physical performance

Physical performance measures provide an objeewatuation of young soccer players’
athletic development (23). The observation of th@Esgsiological characteristics has received
considerable interest from researchers concerratentt development (45,61,87,89). For
example, Williams et al. (112) conducted a threarys&udy assessing the speed and jump
performances of youth soccer players, and showatlttte monitoring of these variables
facilitated the prediction of progression in anderay setting. It was shown that sprint changes
increased beyond the ‘worthwhile’ effect of 1% 1dr m and 30 m sprints, and 1.8% for jump
performance during the early teenage years. Preliodirkov et al. (80) had shown explosive
muscle power, agility, and coordination were stigragsociated with chronological age in
academy soccer players aged 11 to 14 years. Tldsealealed the positive effect of age on
physical performance within a developmental enviment in academy soccer.

Gil et al. (37) indicated agility was the only plos performance factor that
distinguished talented Spanish soccer playersenutider-15 to 17 age groups, whilst also
observing that players promoted to the under-14gagap were faster in a 30 m sprint test
compared to non-promoted peers, suggesting tinasBtcharacteristics may be discriminative
functions of different chronological age groups.&all et al. (61) also proposed that several
fitness characteristics, including measures asgdssthe countermovement jump (CMJ) and
40 m sprint, may determine the likelihood of playproceeding to higher standards of soccer

in international youth players at under-14 andd® groups. Additionally, Gil et al. (34) found



that pre-selected under-10 outfield players fromrafessional soccer academy performed
better in velocity (i.e., 30 m sprint) and jumpifige., CMJ) tests compared to non-selected
players. However, whilst Gil and colleagues cobécanthropometric data, which highlighted
how non-selected players were relatively younger la@avier, results were not adjusted for
biological maturity, thus it is proposed that fthnvestigation to determine whether this was
a confounding factor surrounding the selection esscshould be initiated.

From a longitudinal perspective, Gonaus and MuHé&Y) conducted a ten year study
using physiological data to predict future care@gpession in 14n(= 410), 15\ = 504), 16
(n = 456), and 17-year-oldh(= 272) Austrian academy soccer players. They tedea
combination of physiological variables are useful discriminating ‘drafted’ national youth
team players against their ‘non-drafted’ peerdhwaccer-specific speed and upper limb power
appearing to be the greatest predictors, througbessfully classifying 62.7 to 66.2% of the
players. Deprez et al.’s (22) retrospective stud@®8 Belgian youth soccer players found that
participants who attained a professional contiatiged further and had faster 5 m sprint times
compared to non-contracted players. They summariBedimportance of including the
evaluation of physical performance characteridtesveen the ages of 8 to 16 years and its
ability to distinguish high-level soccer players avprogressed and succeeded within an
academy environment.

Emmonds et al. (25) continued the investigationocawhether speed and endurance
characteristics influenced obtaining a professi@oalract at aged 18 years. This longitudinal
study measured physical characteristics in 443 eangdsoccer players over a seven year
period, revealing that significant differences werdy observed between professional and
academy players for the 10 m and 20 m sprint aeuth@ and under-18s, whilst intermittent
endurance was only a discriminating factor at uwids. Consequently, Emmonds and

colleagues proposed physical assessments shouskddor monitoring physical development



rather than talent identification purposes. To Hart investigate physical performance,
combined with technical skills, Gouvea et al. (4éed the dribbling skill test and shuttle
dribble test to sub-divide 62 skilled and lessiskilyouth soccer players aged 11 to 17 years.
Gouvea and colleagues showed skilled performersgsssed a higher practice time, greater sit-
up performance, squat jump, CMJ, and Yo-Yo IE1 teshpared to their less-skilled peers.
These results indicate technical performance magsbeciated with a greater time of practice
and physical capabilities. Consequently, this nesealata highlights the importance of
applying sprint, agility and power characteristiosa battery of physical performance tests
throughout academy age groups (i.e., under-9 tp, 288ch already appears to be common
practice amongst professional soccer academie81(®%). A regular feature of most studies
is the lack of a control group who are not soceesports training, so to ascertain what might
be the normal or average change in these variabtieitionally, the above studies are not able
to distinguish between what is the growth/matural@ffect compared with that of the training
adaptations. Therefore, any change scores in nerasuts must be viewed as growth,
maturation, and responses to training effects.

In contrast to research that shows superior phlysibaracteristics are positively
associated with greater performance and progresgitim youth soccer, other studies have
reported similar physical performance capacitigsveen ‘elite’ and ‘non-elite’ populations.
For example, Carling and colleagues (13,14) repoctemparable physical characteristics,
including vertical jump and speed, in future prefesals and non-professionals when tested
at aged 13 years. In addition, Martinez-Santod.ef7d) focussed on the final period of a
player's progression to professional soccer in i§pahowing that sprint and jump
performances did not determine the promotion tdgssional status. However, part of the
equivocal results between studies is the influerfceaturational status, training exposure, or

even nutritional status between players, as trofté not considered in many comparisons of



physical performance. Table 1 provides a summaspoofe of the key literature focussing on
physical performance and the talent identificatol development processes in male youth
soccer.

***Table 1 near here***
Despite the variance within physical performanealigts, relative to specific characteristics
that facilitate talent identification and developme(51), a consensus supports the
discrimination of greater physical abilities ascrplayers’ progress their professional careers
compared to players of a lower non-professionaldaied. This observation reinforces the
importance of recognising and promoting talentegtlysoccer players physical abilities (45).
It is also important to recognise current approadieemonitoring and developing physical
capabilities, such as adjusting comparisons intioglato maturity status, and conducting
strength and conditioning regimes according to dgmlal age compared to traditional
chronological age grouping (62,86). Further rede@aaequired to recognise whether soccer
academies simply identify and recruit players wlosggess superior physical characteristics
(i.e., very fast, powerful, or agile) at a youngagnd then subsequently those players develop
at the same rate as those who are not selectethes the academy environment provide
additional progression?

It is also noteworthy to recognise a small but awalative amount of research that is
examining the association between genetics and iqalysperformance in soccer
(4,24,27,79,94). For example, it has been repdtatl Spanish and Lithuanian professional
soccer players had a significantly higher percemtafiggheACE I/D gene variants, which has
been shown to explain a greater sprint time vadgawtien compared to non-athletic population
(38,57). However, currently all the genetic studiegestigating physical performance are
considered largely preliminary and speculativehwgteater sample sizes needed and further

replication required. In addition, despite earlydemce amongst senior professional soccer



players, no research has yet investigated nor teghdhe influence of genetic factors on
physical performance as part of the talent develypmprocess. A recent systematic review
into talent identification and development in medecer by Sarmento et al. (92) suggested that
one of the most debated topics in this particutananamely the genetic influence, has not
been studied in youth soccer players. Therefomgtpioners working within a youth soccer
environment are recommended to act with cautionreefonsidering to apply genetic factors,
as part of their testing battery, to inform ancekiptet physical capabilities.

From an applied perspective, as part of the inttbdn of the EPPP, standardised
performance testing is completed in England wiflmofessional soccer academies (99). This
testing battery generally includes tests for spaintities (30 m sprint test), explosive power
(CMJ), and agility (505 agility test), to createplysical profiling methodology to support
individual physical development. However, whilststliesting battery is common practice
amongst professional academies, further researegisred to examine the potential benefits
and pitfalls of these particular testing protocelghin specific age-phases. Allied to this
practice, the academy test-retest reliability arsmethods, in order to validate their inclusion

into an academy programme, are required (95).

Growth and maturation

While growth and maturation are often used intemgeably, they are different constructs.
Growth refers to the development of measurable gésmim body size, such as stature, body
mass, and body fat percentage (67). Maturatiorrgdfe qualitative system changes, both
structural and functional, in the body’s progressnaturity, such as appearance of pubic hair
(14) or the closing of the epiphyseal plates ofgldiones (70). The process of maturation
including both the timing (e.g., the age at maximgimowth in height during the adolescent

growth spurt) and the tempo (the rate at which naéitbn progresses) is important, given that



all the biological systems in the body will occtird#fferent rates (70). Differences in growth
and maturation can be considerable, with regulandedescribed as early, on-time, or late
‘maturers’ (85). For example, within an under-18atological age group, it is possible to have
two players with the same chronological age buhash as five years difference in biological
skeletal age (43,70). Therefore, individual incesam physical performance, such as speed,
power, agility, and endurance, will occur at diffet chronological ages (62). Thus, a player’'s
earlier growth and maturity status, relative toentbame age peers, will possess advantages in
physical and physiological performance measuresg;hwbften leads to systematic selection
and progression of more mature players (43,78hdtuld also be noted that early maturing
males also generally experience a more intenserailgrowth spurt and in addition to
maturing earlier, they also tend to experience tgregains in size, lean mass and muscle
strength, further accentuating this advantage @&hsequently, these early maturing players
are likely to be more successful than their lessureapeers, who may be regarded as less
‘gifted’ or ‘talented’ during the talent selectigmocess, or drop out due to low confidence or
lack of success (28). However, whilst early masiae at an advantage due to their physical
size at an early age, once each player's maturgtams to plateau towards adulthood, the
presented physical advantage is often reduced {G8)s, it could be questioned whether
identifying players at an early age who possesarackd growth and maturation status is truly
reflective of an effective talent identificationif@sophy (10).

Thus, similarly to the existing EPPP guidelines,isitproposed that growth and
maturation data should be collected, as it offdre bpportunity to monitor physical
development, whilst also supporting academieslataét more effectively to aspects such as
training load and strength and conditioning prograes. For example, although there is no one
method to precisely predict how tall a child wikdome, the Khamis-Roche method can be

used to provide an acceptable estimate (59,60wélsas a predictor of adult height, the



Khamis-Roche method also provides the percentageemficted adult height attained and
peak-height velocity (PHV) status (pre-, circapost-PHV). This provides median values for
the equivalent errors in males from aged 4 to $&a's, which are 0.85 inches and 2.10 inches,
respectively. (60). Whilst there are other methtmlgsalculate similar predictions (e.g., the
maturity offset method), the Khamis-Roche formyppears to be widely applied within the
soccer development environment to monitor growtth sraturation and facilitate individual
training programmes (60,70). This method offerssaful tool to complement a physical
approach relating to talent identification and depment in youth soccer (60,70). However,
it is important to understand there are externdidirg and reliability limitations of any
approach to systematically monitor maturity. Spedifmitations include the large proportion
of existing datasets conducted with North Ameriaad Caucasian youth (9), which contrasts
with other ethnic groups that comprise academydsjuasues related to a slight deterioration
in accuracy prediction (65,66); the consistencynéérmed protocols (i.e., ISAK); and the
requirement of qualified practitioners to accunatdbtain data (65,66).

Compared to same-age but non-sporting populatipmsth soccer players possess
greater values for stature and body mass, whast@ually being earlier maturers; particularly
during adolescence and within talent developmergnammes (67,68). Previous research has
investigated the difference between performancellav youth soccer and growth related
variables (67,113). For example, Malina and collesy64) have shown how inter-individual
differences in physical growth, biological matuoati interactions with peers, and behavioural
changes persuaded youth coaches, clubs, and fiedsr&t identify and recruit youth soccer
players with advanced growth and maturation stifiaseover, lower baseline anthropometric
measures have generally been associated in yoatkersplayers who either drop out (28) or
who were not selected to play at the next level3@y compared to their higher baseline peers

who move to a higher playing standard. Le Galll.etéd) replicated similar findings showing



‘elite’ youth soccer players who graduated fromaaademy and achieved professional status
had advanced maturity status, greater body maddaler stature compared to those who did
not become professional. It is important to ackmalge these physical attributes are not
necessarily retained throughout maturation or arguarantee to translate into expert

performance during adulthood (105).

Whilst the majority of research have shown talelentification and development in
youth soccer is characterised by a bias towardyg ewaturation (14,18,28,36,37,61,67,105),
there are some contradictory findings. Franks .e(34l) investigated key factors for English
national schoolboys who had or had not, achieveafepsional status and found no
discriminating differences for anthropometric cledeastics (i.e., stature, body mass, and body
fat percentage). Ostojic et al. (84) has also shi@lte’ status in soccer to gradually exclude
early maturing boys and favour late maturing baysi@e increased, after following 48 boys
aged 14 years playing in the Serbian youth soce@sibn One over an eight year period.
Ostojic and colleagues found that of the origirsahple of late maturing boys who made up
21% of the total sample at 14 years of age, 60.0&tessfully transitioned to this level.
Accordingly, the absolute proportion of late matgrboys represented in the elite level sample
of 16 boys would be ~38%. While Ostojic's findirrg @ancouraging news for the late maturing
players, it is also important to recognise thatfhaner-Whitehouse 3 (TW3) method tends to
underestimate skeletal age by about 0.5 years, a@dpo other indices (71). Hence, the
number of late maturing boys in this study ideatifiat 14 years is potentially overestimated,
whilst the number of on-time and late maturing bays potentially underrepresented. In
addition, it remains unclear if these observatamesdue to a deliberate act of manipulating the
selection and development of later maturing playerare an anomaly. Table 2 provides a
summary of some of the key literature focussinggoowth and maturation and the talent

identification and development processes in malglysoccer.



***Table 2 near here***

Vandendriessche et al. (108) demonstrated howgvitllg the consistent findings of
early maturing players gaining greater opportusitre‘elite’ youth soccer, the Royal Belgian
Football Association installed, besides their ndmadional youth teams (under-16 and under-
17), two future national teams comprising of ondi@nd late maturing players (under-16
Futures and under-17 Futures). This initiative airteedevelop the potential of these players
according to their biological age and subsequesilyport issues with drop-out within the
‘Futures’ groups. Vandendriessche and colleagsesareh found growth and maturation status
significantly affected physical and motor perforro@nthus highlighting the benefits of
avoiding a one-dimensional chronological age apgrpahrough analysing biological
performance. Further strategies to support theldpraeent of later maturing players include
the incorporation of banding players based on tha&fogical age compared to the fixed
chronological age groupings (7,17). This groupimgpraach, commonly known as ‘bio-
banding’, clusters players based on their percentaly predicted adult height attained
(16,17,60). Therefore, players are playing agaomgponents with a similar growth and
maturation status thus minimising physical advaesgd6,17,72). Players also reported greater
opportunities to engage in leadership behaviooflsience game-play, and express themselves
on the ball when compared to chronological age grap (11,16,72). Together,
Vandendriessche et al. and Cumming et al. provs@éuliexamples of strategies to support the
development of younger and less mature youth sqalesters. More recently Abbott and
colleagues (2) found in 25 young players (11-15ryedd) that bio-banded competition
changed the technical demand placed upon them cenhpa chronological competition, but
did not reduce the physical demands. It was cordutiat bio-banded competition can be
prescribed to athletes of different maturation gudependent upon their particular

developmental needs.



While these factors regularly discriminate late umiaig players during childhood and
adolescence (68), later maturation appears to supgoivocal long-term development if they
are recognised and facilitated throughout the dgreknt process appropriately, compared to
their early maturing peers (84). Using a child dolascents’ skeletal age alone to predict
expertise at senior level may be considered ndigejever, existing literature shows that
alongside that of age, late maturing players aceeasingly underrepresented in academy
soccer (56). Consequently, evidence indicatesth®e is no equivalent opportunity for late
and early maturing players. Therefore, physicalrattaristics should remain an important
measure as part of a multidisciplinary developnpathway (88), so as to monitor the growth
and maturation of talented youth soccer playemsuiinout their development and into senior
professional status. This method would strengtlesearch efforts to elucidate the sparsely
investigated relationship between talent and launers. In addition, similarly to the recent
efforts by the Premier League’s EPPP, adoptingpébbnding format to match players based
on biological age, as opposed to chronological agg; provide a useful tool to moderate the
maturation bias and facilitate the developmentatér maturers (72). It should be noted
however that bio-banding is part of a broader paogne of the English Premier League and

its associated partners and not a straight swagg®emgroup competition.

Relative age effect

Whilst variances concerning chronological age s§lhan 12 months have little significance
on adult physiques, they can have a large influemcgoung athletes during their sporting
development (46). Early research by Barnsley gbalshowed a relative age effect (RAE) in
ice hockey, revealing a strong linear relationsgiepveen the month of birth (from January to
December) and the proportion of players in the lyde&gues studied. That is, the number of

players with birthdates in January was the highellbwed by a steady decline throughout the



remainder of the selection year. Despite theseoticsti findings, the RAE is (almost)
ubiquitous in youth sport, having been demonstratedhletics (52), Australian Rules football
(106), baseball (83), basketball (20), cricket (d&nce (107), ice hockey (103), rugby league
(101), rugby union (76), swimming (15), and tenfd84), amongst others. It is also important
to recognise that RAEs can be observed during eailghood and often before a growth and
maturation selection bias is prevalent (56).

The majority of RAE research in youth soccer hagaéed that birthdate distribution
has a significant impact on player identification nda development
(39,42,46,47,49,58,75,78,82,110). For instancdy &8AE research in a soccer context from
Barnsley et al. (6) titled their study ‘Family ptang: Football style’, to illustrate the benefits
of being born earlier in a chronological year. actf youth soccer has featured predominantly
at the fore of RAE research, with the majority tfdses establishing birthdate distribution
having a significant effect on player selection anolgression (47). For example, Glamser and
Vincent (39) discovered that, out of 147 Americaalenelite’ youth soccer players, almost
70% were born in the first half of the year (quastil and 2). A strong RAE in ‘elite’ youth
soccer has also been established in Germany, AastBaazil, and Japan (amongst others),
providing evidence that the effect is independérifberent cut-off dates, such as January to
December and September to August (49,82,110). €umtbre, Helson et al. (49) investigated
birthdate distributions across ten European coesitiising 2,175 age citations across under-
15, under-16, under-17, and under-18 age groupkect®m criteria included players
representing national youth teams in internatiaoahpetitions or professional youth teams in
international competitions. The results revealedagr-representation of players born in the
first quarter for both the national and professligmaith selections across all age groups, which

again was independent of dissimilar cut-off dates.



Helsen et al. (46) expressed their frustratiorsitating ten years of research had made
no impact on the structure of youth soccer involeamdespite their initial concerns.
Contemporary research still shows the occurrentlei®phenomenon still exists at the highest
levels of talent development in youth soccer. B@naple, Massa et al. (75) investigated 341
youth soccer players (aged 10 to 20 years) atribfegsional Brazilian soccer club Sao Paulo
for their birthdate distributions. Results reveagesdignificantly higher percentage of athletes
were born in the first quarter (47.5%) compareithéofourth quarter (8.8%). Furthermore, from
a European perspective, Gonzalez-Villora et al) {ddnd the RAE was not apparent in the
UEFA Champions League for senior professional tedrowever, it was present in the three
youth categories (under-21, under-19, and undagk7groups). Table 3 provides a summary
of some of the key literature focussing on the Rald the talent identification and
development processes in male youth soccer.

***Table 3 near here***

In regard to moderating the RAE, Mann and van Gieng73) produced preliminary
evidence for an intervention designed to reduc&ihE through applying an age-ordered shirt
numbering system. They found that supporting taksauts with the knowledge that the
numbers on the playing shirts corresponded withretegive age of the players eliminated age
bias. Furthermore, Bennett et al. (8) have sugdesimritigating tool of establishing a ‘selection
guota’ whereby sporting organisations and talemelbgpment programmes are required to
select a minimum number of athletes from each lguhrter (BQ). In addition, Tribolet et al.
(102) proposed discouraging early deselection,iquéarly during adolescence, to allow
continued exposure to higher-level coaching anduees without the option of being
deselected. However, previous research has iltestthat repeated incidences of selection and
deselection may be more beneficial to achievingosgofessional status (50). Thus, further

research is required to address whether the avoedainrdeselection within a talent pathway is



beneficial for achieving long-term expertise in&@c In addition, future research should also
explore the implications and effectiveness of stgms, such as the age-ordered shirt
numbering system, selection quota approaches, @ubutaging early deselection, on
moderating the RAE in youth soccer.

Currently, professional soccer clubs in England lbagin to formally sign academy
players at under-9, and ‘talent’ at this early stégnds to be identified as current ability in
comparison to peers, leaving little thought surdhog the characteristics that support the
subsequent long-term achievement of expertisesaniar athlete (63). As these players will
form the core of each successive age group foprbeeeding years, biases in selection into an
academy (i.e., an earlier chronological birthdatd)subsequently dominate over a prolonged
period. Therefore, since the purpose of an acadgmuld be to identify and then develop
young soccer players towards future performandgiabj attention should rather concentrate
on those characteristics to manage the coursevefa@ment, rather than focussing on current
performance abilities that can be heightened tHrargearly birth advantage (1).

It has been proposed that playing against relgtiv@ter athletes within their
chronological age group, BQ3 and BQ4s have to dgvekrtain technical proficiencies or
tactical awareness to be able to counteract theiqddybias (31,33,54,76,77,93). From an
applied perspective, a larger/stronger player neaglie to easily dispossess a smaller/weaker
opponent as a result of their physical dominartues 8 smaller/weaker player must create a
technical or tactical solution to reduce this adage. Ashworth and Heyndels (3) highlight
how these younger/smaller players must overcomelentt development system that
discriminates against chronologically younger ptayghrough being more talented than their
relatively larger peers to counteract their sizeamtiage. Therefore, it has been suggested that
BQ3 and BQ4s are more likely to be positively sieldcwhereby they are chosen from ‘the

right tail of the ability distribution’ (31).



Furthermore, whilst a smaller/weaker player mayphbgsically inferior throughout
their youth development, as a result of their yangge, once they ‘catch-up’ towards
adulthood, the training adaptations and their dgwekent in certain psychological
characteristics that previously allowed them to peta, now come to the fore (41). For
example, Schorer et al. (93) discussed the ‘undgerdgpothesis’, whereby the initial
disadvantage may eventually contribute to the Istgeriority because earlier differences in
age plateau and become less prevalent towardsaddltThis is potentially through learning
to ‘work harder’, resulting in peer effects thatiféate resilience and enhanced motivation
(93). Thus, these psychological benefits likelyipghe chronologically younger players, or
‘underdogs’, to overcome subsequent obstaclesawbed at senior professional level (31).

Recent research in soccer specifically has propasetinderdog hypothesis’. For
instance, Kelly et al. (58) demonstrated how thees a strong RAE within an English
professional soccer academy, whereby BQ1ls were shlthoee times more likely to be
recruited compared to BQ4s. However, when obserthegconversion rate, their findings
suggest BQ4s were four times more likely to achi@yeofessional contract once they were
recruited into the academy. Similarly, whilst Gilt @l. (35) found a significant
overrepresentation of BQ1ls compared to any othetlBQughout their Spanish professional
soccer academy, they illustrated that the odd€8f@4s to achieve professional status were
three times more likely compared to any other BRis Dbservation indicates that although the
RAE continues to manifest itself within professibs@ccer academies, once a chronologically
younger player enters an academy (particularly BQ4), they have a significantly greater
chance of graduating with a professional contréltis, it is recommended that coaches and
practitioners should act with caution when creastrgtegies to eliminate the RAE, as doing
S0 may also eradicate the ‘underdog hypothesiss iSHikely achieved through removing the

natural developmental outcomes through a ‘rockydrdhat is proposed for significantly



younger players, whilst playing within their chrédogical age group (76). Conversely, there

may be long-term negative effects of being a chiamioally older player, as they may not be

exposed to the same challenges as their younges.p€bus, this effect should also be

considered as part of future research studies, (ugugh strategies such as ‘playing-up’ a
chronological age group), so as to understand whgaaly disadvantage may lead to greater
opportunities.

So how do academies get the ‘best of both worldli regards to moderating the RAE
whilst also gaining the benefits of the underdopgdtliesis (if at all possible)? Whilst current
strategies appear unexplored, Kelly et al. (58ppsed future research could examine the
effect of ‘playing-up’ a chronological age group,facilitate for the early BQ player, greater
development by creating a ‘BQ4 effect’ in an oldge group. Consequently, this may also
mediate the widely reported high dropout rates agabearlier BQ players (28,48), and provide
a greater opening for more late birth quartilesbéoselected into an academy. Likewise,
‘playing-down’ an age group may also offer a man¢able developmental setting for later BQ
players, as they ‘catch-up’ with their chronolodizalder peers, whilst being afforded a more
challenging environment for early birth quartileghin a younger age group. Thus, it is
proposed academies adopt a ‘flexible chronologgal approach’ to group young players by
offering early birth quartiles (i.e., BQ1s) anceldirth quartiles (i.e., BQ4s) the opportunity to
play-up and play-down an age group respectivelgpassed to fixed traditional chronological

bandings (58).

Conclusion

Advanced growth and maturation and an earlier Gatd are still dominant and are assumed
as favourable for initial talent identificationtt@augh its determination to successfully predict

a subsequent professional career remains incomelubl comparison, advanced physical



performance, through fitness characteristics sgcpant ability, agility, and CMJ, appear to
be more favourable predictors at youth academy fevachieving future senior professional
status. Thus, due to the physical nature of scaeerits importance at the senior professional
level, physiological data still provides valuabigormation and should be monitored within
soccer academies, but as part of a multidiscipfinatent development approach. The
published research surrounding physiological charestics demonstrated early maturation is
still also associated with greater physical perfamge, thus coaches and practitioners should
be fully aware of status of an individual playegowth and maturity stage. Consequently,
strategies and initiatives can be implemented tmteract or minimise its effect. These include
practices to incorporate strength and conditiograprammes, training regimes, and match-
play strategies relative to biological age instebdhronological age.

Talent identification and development are complied multidimensional processes in
youth soccer, with the successful transition fromutin academy level to senior professional
status not dependent on one particular skill-satifstance, whilst it is evident chronologically
younger players are underrepresented in acadeningset the ‘underdog hypothesis’
highlights the potential positive long-term impakthis ultimately results in a higher drop-out
of chronologically older players, which may be aulé of not being subjected to the same
psychological challenges to facilitate long-termelepment compared to their younger peers.
Thus, whilst there appears to be an increasing atotl research that is applying a
multidisciplinary approach to encompass the paéfdictors that support pathways towards
expertise, the direction of future research witthia ‘physical corner’ or the FA Four Corner
Model still requires a better holistic approachisTapproach will also require organisational
structures to moderate such effects to ensure ihareontinued emphasis on creating the right

environment for every player to develop to thell potential.
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Table 1. Selected examples of key literature focussing orsishl performance and the talent identificatiod development processes in

male youth soccer.

Authors Aims Sample Study design Outcomes
Players were categorised
Compare maturation, body glr::(;] (I)et(erSn glgiﬁleydernrzg;.e) ZES:?SS(S;SQ More skilled .SUbjECtS showed higher
| g e ) 62 youth soccer players (aged 11-17 . . time of practice and greater
Gouvea et al. composition, and physical fithess : : on three specific technical tests. ; .
2017 between youth soccer players with years) from two semi-professional Chronological and skeletal age, time performance sit-ups, squat jump,
( ) soccer clubs in Brazil. ! CMJ, and Yo-Yo test compared to the

different technical skill levels. of practice, body composition, and
four physical fitness tests were

performed for comparisons.

less skilled subjects.

Evaluate the anthropometric, speed,

and endurance characteristics of

youth soccer players, comparing 443 academy soccer players from an
players who obtained a professional English professional soccer club.
contract at aged 18 years with those

that did not.

Players undertook anthropometric

Emmonds et al (height and body mass), speed (10

(2016)

Yo intermittent endurance test level
2) assessments from 2005-2012.

Significant differences were observed
between ‘professional’ and ‘academy’

and 20m sprint), and endurance (Yo- players for 1Gn and 20m speed at

U16 and U18, and Yo-Yo
performance at U18.

Players performed physical tests (5 m

and 15 m sprint times and CMJ) and

were compared against the highest
competitive-level they achieved;
performance on the top playing level team of a Spanish La Liga soccer clulSpanish first (n=39) and second

Examine the impact of physical 235 players enrolled in the reserve

Martinez-Santos

Sprint and jump performances are not
a relevant physical parameter to
promote to the top level of soccer in

et al. (2016) attained by soccer players. from 1994-2012. divisions (n=36) and semi- Spain; except for one in six of the
professional (n=160). Players were playing positions (central defenders).
also classified according to their
playing positions.
Aims were twofold; 1) Expose the .
anthropometrical phy)/sica?l 1) Club players outperformed Fhelr
performance, and motor coordination 1) 388 Belgian youth soccer players 1 YOUth soccer play‘ers were , dropout peers for mot.or coordination,
o . s - assigned to either a ‘club group’ or a soccer-specific aerobic endurance,
characteristics that influence dropout (aged 8-16 years) participated in the , \ :
f . o . I dropout group’ and were examined and speed. Anthropometry and
Deprez et al rom a high-level soccer training mixed-longitudinal study. 2) 72 against the relevant characteristics. 2estimated maturity status did not
) rogram. 2) Cross-sectional data of Belgian youth soccer players 9 e
(2015) P : ; - : Contract vs. no contract groups and discriminate between club and
anthropometry, physical performanceparticipated in the future contract X o
and motor coordination were status and first-team playing time first-team playing time were dropout players. 2) Contract players
retrospectively explored to investigatestud examined against the relevant jumped further and had faster times
WhichF::haract)c/eristFi)cs influence 9 y characteristics. for a 5 m sprint compared to no
achieving professional status. contract players.
Compare the changes in body size, Annual selections grouped across  With few exceptions (but notably
Carling et al estimated fatness, skeletal maturatior‘158 outh soccer plavers from a time, playing position, and by estimated V@nay, results for player
' and functional characteristics of youtrre ioynal academ ?n )Iérance eventual status in the sport were size, functional characteristics, and
(2012) soccer players on entry into an 9 y ) compared. Data at entry into the skeletal maturation did not differ

academy from 1992-2003.

academy included skeletal age among years. Distributions of players




(Greulich-Pyle method), height, by skeletal maturity status and within
weight, relative fatness, four field each playing position also did not
tests of functional capacities (aerobic differ between years.

anaerobic, power, and speed), and

quadriceps concentric strength.

Gonaus and
Muller (2012)

Compare physiological characteristics
among academy soccer players in
terms of subsequent career
progression (‘drafted’ vs. ‘non-
drafted’).

~3,000 Austrian soccer academy
players (aged 14-17 years).

Superior performances for drafted
players were observed in all fithess
components (speed, power,
flexibility, coordination, and
endurance) and age levels. Follow up
discriminant analyses confirmed that
a combination of the shuttle sprint, 20
m sprint, and medicine ball throw
correctly classified 62.7 to 66.2% of
the players.

In a longitudinal design (2001-2010),
players passed through ten fitness
tests at four age levels; U14 (n=410),
U15 (n=504), U16 (n=456), and U17
years (n=272).

Longitudinally assess speed and jumpg

Sprint performance changes tended to
be greatest during the early teenage
years, with observed changes

Williams et al. performance characteristics of youth 200 youth soccer players across five Sprint performance (10 and 30 m) am'exceeding the smallest worthwhile
age squads (U12-U16) from an CMJ height were assessed at six o :
2011) soccer players over a three year ; ; effect (1.0% for 10 and 30 m sprints).
( . English Football League academy. month intervals. o
period. Changes in jump performance were
above the smallest worthwhile effect
of 1.8% for all but one interval.
Participants were assessed over an
eleven year period (1994-2005). Significant differences were reported
Compare anthropometric and fitness Players were grouped according to  for maturity status, body mass, height,
P P whether they achieved international peak concentric torque, maximal
performance data from graduate malel61 French youth soccer players who . - : .
. . ; or professional status or remained  anaerobic power, sprint, and CMJ
Le Gal et al. youth players from a soccer academyattended the Clairefontaine Institut
who on leaving the institution were  National du Football (National amateur. Measures were taken acrosperform_ance between_
(2010) three age levels (aged U14, U15, andinternationals/professionals and

either successful or not in progressingnstitute of Football).
to higher standards of play.

U16 years). Players were assessed amateurs, with results further

using standard measures of dependant on age level and playing
anthropometric and fitness position.

characteristics.

Gil et al. (2007)

Describe the anthropometric and

physiological characteristics of young

soccer players which were associatec'194 Spanish youth soccer players

with being successful or not as socce.(aged 14-17 years).

players.

These results indicate that around the
time of puberty, parameters
associated with physical maturity,
such as height, size, speed, ¥&, or

Somatotype and body composition
was calculated by measuring
skinfolds, limb circumferences, and ; .
A . chronological age, are important to
joint diameters. V@naxwas estimated .

o determine the success of a soccer
by the Astrand Test. Sprint, jump, anc

player. At older ages, other factors
endurance tests were also performed .
such as agility seem to be more

important.




Philippaerts et al.
(2006)

Examine the longitudinal changes in 33 Flemish youth soccer players
height, weight, and physical (aged 10-13 years) from the Ghent
performance in youth soccer players. Youth Soccer Project.

Peak weight velocity occurred, on
average, at the same age as peak
Longitudinal changes were studied height velocity. Balance, speed of
over a five year period. Peak height limb movement, trunk strength,
velocity and peak weight velocity upper-body muscular endurance,
were determined using non-smoothecdexplosive strength, running speed and
polynomials. agility, cardiorespiratory endurance,
and anaerobic capacity showed peak
development at peak height velocity.




Table 2. Selected examples of key literature focussing emvtr and maturation and the talent identificatiod development processes in
male youth soccer.

Authors Aims Sample Study design Outcomes
Anthropometric measurements, Better physical performance and
physical tests (sprint, agility, improvements observed during the
endurance, and jump), and maturity season in performance were found to

. status (age at PHV) were recorded  be one of the main factors for U13
B|daurrazaga' Identify the factors that are important 94 youth soccer players from the U13 over four seasons. Comparisons wereplayers to continue. In the U15 group,
Letona et al. for the identification and selection of and U15 levels belonging to a performed among new players joining although body size, maturation, and
(2019) youth soccer players. professional Spanish La Liga club.  the club (Enter players, n=15), playersphysical performance appeared to be

progressing to the next age category the most important characteristics for
(Club players, n=54), and players being identified to play in the club,
leaving the club (Deselected players, Club players demonstrated better
n=25). improvements during the season.

Body mass and height were lower in

. the late athletes, independent of age
Players completed anthropometric anc . . R
level. Differences in adiposity were

body composition measurements as found only between athletes of the

Compare variation in size, function, well as motor and soccer-specific U14. Significant differences were
Gouvea et al. and sport-specific technical skills of 60 youth soccer players of U14 and technical skill tests. Skeletal maturity idenltified on aerobic endurance in

youth soccer players associated with U17 levels from semi-professional ~ was determined by skeletal age. U14 (early<on time), upper limbs
(2016) differences in biological maturity soccer clubs in Brazil. Athletes of both levels were classified | Y h I’ PP | d

status. as early, on-time, or late-maturing, muscular strength (late<early), an

flexibility in U17 (late<on time). In
contrast, players in each age group of
contrasting maturity status do not
differ in soccer-specific skills.

according to the difference between
chronological age and skeletal age.

At the age of 14 years, biological age 3.8% were categorised as EaM, 35.4%
using skeletal age rates was as NoM, and 20.8% as LaM. A
determined, and participants were  significant difference in biological age
categorized as early maturers (EaM), was found among maturational groups

Determine the prevalence of different 55 youth soccer players (aged 14 normal maturers (NoM), and late at aged 14 years, with

OStOjiC etal maturational groups among youth years) playing in Serbian youth soccerg?gée[ts s(cl)_:cl\g)r.actazm: dcgzm p:at\?snceas Egl\ftzl,\cl)(():'(\:/leil_;)an. V(\eltgenrcl:ss?s)gsgs;doior
(2014) soccer players, and to track them for Division | were followed over an eight u i 1ged 22 Ve W Uit s P 1 99:979
described as ‘elite’ if an individual participants (16 out of 48 players)

competence in adult performance.  year period. played for clubs competing in top-five succeed in achieving ‘elite’ level.

international soccer leagues (La Liga, ‘Elite’ soccer competence acquired
Premier League, Bundesliga, Serie A,60.1% players from the group of LaM,
and Ligue 1), and/or has become a  38.1% from NoM, and 11.8% from
member of an adult national team.  EaM.

; Examine biological maturation, - . Report the morphology (height, The more mature players (U16 and
VandendrIeSSChemorphology. fitness, and motor 78 Belgian international youth soccer weight, body fat, and body mass U17) possessed higher morphological
et al. (2012) coordination as part of a selection index), fitness (strength, speed, agilitymeasures and outperformed their later

players (aged 15-16 years).




strategy in the search for international
youth soccer players.

and flexibility), and soccer-specific
and non-specific motor coordination
skills of international youth soccer
players with varying biological
maturity status.

maturing peers (U16 Futures and U17
Futures) on almost all fitness tests.
However, soccer-specific and non-
specific motor coordination tests did
not distinguish the more mature
players from the later maturing players
in both age groups.

Figueiredo et al.
(2009)

Weight, height, sitting height, four
skinfolds, four functional capacities,

Compare variation in size, function, . h k
four soccer skills, and goal orientation

sport-specific skill, and goal 159 youth soccer players from five
orientation associated with differencesclubs in Portugal competing in two

in biological maturity status of youth age groups; U11-12 (n=87) and 13-14
soccer players within two competitive years (n=72).

age groups.

assessed using the Fels method. Eac
player was classified as late, on time,
or early maturing based on the
difference between skeletal and
chronological ages.

were measured. Skeletal maturity was
]

Late, on time, and early maturing
players are represented among aged
11-12 years, but late maturing boys
are under-represented among aged 13-
14 years. Players in each age group
advanced in maturity are taller and
heavier than those on time and late in
skeletal maturity, but players of
contrasting maturity status do not
differ, with few exceptions, in
functional capacities, soccer-specific
skills, and goal orientation.

Wong et al.
(2009)

Body mass was significantly
correlated with ball shooting speed
and 30 m sprint time. Body height wa:
significantly correlated with vertical
jump height, 10 m and 30 m sprint
anthropometric and physiological midfielder n=25, and forward=15) times, Yo-Yo intermittent endurance
performances among youth soccer who were members of regional run distance, and V£&ax Body mass
players and the positional differences representative teams competing at thendex was significantly correlated with
for these variables. highest level of competition for their ball shooting speed, 30 m sprint time,
age category in Hong Kong. Hoff test dribble distance, Yo-Yo

intermittent endurance run distance,

submaximal running cost, \@ax,

and the corresponding running time.

70 U14 youth soccer players

Examine the relationship between (goalkeeper n=10, defender n=20,

This provides a scientific rationale

“behind the coaches' practice of

selecting youth soccer players
according to their anthropometry for
short-term benefits; such as heavier
players for higher ball shooting speed
and 30 m sprint ability as an example.
However, this does not justify such
practice in the long-term process of
player development.

Gil et al. (2007)

Anthropometric variables of

participants (height, weight, body
241 youth soccer players who were  mass index, six skinfolds, four
members of the Getxo Arenas Club
(Spain). Players, aged 14-21 years,
were classified into the following
groups; forwards (n=56), midfielders
(n=79), defenders (n=77), and
goalkeepers (n=29).

Establish the anthropometric and
physiological profiles of young ‘non-
elite’ soccer players according to their
playing position, and to determine
their relevance for the selection
process.

body composition (weight and
were calculated. Participants

their absolute and relative \étxx an
endurance test, sprint tests (30 m flat

Forwards were the leanest, presenting
the highest percentage of muscle.
They were the best performers in all

diameters, and three perimeters) werethe physiological tests, including
measured. Also, their somatotype andendurance, velocity, agility, and

power. In contrast, goalkeepers were

percentages of fat, bone, and muscle)found to be the tallest and the heaviest

players. They also had the largest fat

performed the Astrand test to estimateskinfolds and the highest fat

percentage, but their aerobic capacity
was the lowest. In the selection




and 30 m with ten cones), and three process, agility and the jump tests

jump tests (squat jump, CMJ, and dropvere the most discriminating for

jump). forwards. In contrast, agility, height,
and endurance were the key factors for
midfielders. The defenders group was
characterised by a lower quantity of
fat.

69 youth soccer players (aged 13-15

Height and body mass of players were

measured and stage of pubic hair was

assessed at clinical examination. YeaiThe only difference between the

of experience in football were highest and lowest skill groups was
obtained at interview. Three tests of the endurance shuttle run. Thus, youth

Malina et al. Exglﬁuagﬁtitgr?a?::oy:c,ira;# r'éﬁfr:atus’ years) from clubs that competed in thefunctional capacity were administered:soccer players aged 13-15 years
2007 pacity of you highest division for their age group in dash, vertical jump, and endurance classified by skill do not differ in age,
soccer players grouped by skill level - . ;

" Portugal. shuttle run. Performances on six experience, body size, speed, and
soccerlspecific tests were converted power, but differ in aerobic endurance;
to a composite score which was used specifically at the extremes of skill.
to classify players into quintiles of
skill.

Stage of puberty, body size, and years
Height and weight were measured anaf training accounted for 21% to 50%
69 youth soccer players (aged 13-15 stage of pubic hair development was of the variance in the three tasks.
. Estimate the contribution of ea);s) from threepcIst wh?ch assessed at clinical examination. ThreBexual maturity status was the primary
Malina et al. experience, body size, and maturity Zom eted in the highest division for tests of functional capacity were contributor to the variance in the
2004 status to variation in the functional np - nighes administered; 30 m dash (running intermittent shuttle run, whereas
- their age group in the first Portuguese e . ; ) .
capacities of youth soccer players. . o speed), vertical jump (explosive weight and height were the primary
national division. ; ; . . -
power), and a Yo-Yo intermittent contributors to the explained variance
endurance test (aerobic resistance). in the 30 m dash and vertical jump,
respectively.
The proportion of late maturing youth
. soccer players decreased with
Heights and masses were compared to : ;
fncreasing chronological age. Among
US reference values, and skeletal age
. players aged 11-12 years, the
and chronological age were .
percentages of late and early maturing
. contrasted. The players were also boys were equal at 21% (n=13)
Malina et al. Examine the height, mass, and skeletdl35 Portuguese youth soccer players classified as late, on time, and early Y q D \=S)
. - ; Among players aged 13-14 years, the
(2000) maturity of youth soccer players. (aged 10-16 years). maturers on the basis of differences -
percentages of late and early maturing

between skeletal and chronological
age, with the average category
including boys with skeletal ages
within +/- 1 year of chronological age.

boys were 7% (n=2) and 38% (n=11)
respectively, while among players
aged 15-16 years, the percentages of
late and early maturing boys were 2%
(n=1) and 65% (n=28), respectively.







Table 3. Selected examples of key literature focussing erRAE and the talent identification and developnpotesses in male youth

soccer.
Author (s) Aims Sample Study design Outcomes
1) Participants were included who
were either current or previously
registered academy players across
1) 556 youth soccer players from an twelve seasons. 2) Participants were These f|m_1|ngs are |nd|_cat|ve .th?"t the
. ) . . . RAE continues to manifest within an
Aims were twofold; 1) Provide further English professional football club academyv setting. Interestinal
Kelly et al. test of the RAE. 2) Examine the BQ ofparticipated in the first study. 2) 364 included who were previously y setling. ay
. . however, the ‘underdog hypothesis
(2019) professional contracts awarded to youth soccer players from an English shows BQ4s were approximately four
academy graduates. professional football club participated registered academy players, to assesg; likel pph. y
in the second study. |m$s more I| ely to achieve Senlor
which graduates achieved a senior professional status compared to BQ1s.
professional contract at aged 18 years
across eleven seasons.
The RAE was not evident in the
Gonzalez 841 ‘elite’ youth soccer players who The groups were split into the professional teams analysed, however
Bertomeu Identify the existence of RAE in were participants in the UEFA following levels; professional categoryit was present in the three lower
European soccer players. European Soccer Championship in  (n=368), U21 (n=184), U19 (n=144), categories analysed (youth categories),
(2018) different levels. and U17 (n=145). with its influence being greater on

younger age categories (U17).

Votteler and
Honer (2017)

Cross-sectional analyses showed
35,390 youth soccer players from the a consistent increase of RAEs over
German talent development
programme from three seasons
(2010/2011-2012/2013).

Investigate the location of RAE
differences between consecutive age
categories and competition levels and
RAE emergence through talent
selection procedures.

slightly increasing RAEs from age
categories U12-U15, with
a subsequent decrease until U19.

The longitudinal analyses of talent
selection procedures revealed an RAE
increase for players newly selected for

four ascending competition levels andhigher competition levels and no

change in RAE extent for players
retained across consecutive age
categories at the same competition
level.

Gil et al. (2014)

Anthropometric measurements,
physical tests (sprint, agility,
endurance test, jump, and hand
dynamometry), and the estimation of
the maturity status were assessed.

Examine if anthropometry and

performance were different amongst 88 Spanish youth soccer players (age:
older and younger soccer players borr9-10 years).

in the same year.

Chronological age was the most
important variable in the agility test
and the overall score, after the
skinfolds (negative effect).
Differences were also found in
anthropometry and physical




performance amongst older and
younger pre-pubertal soccer players.

The article finds a large effect of the

G_onzalez- Examine the RAE in a makremier ~3.000 Argentinian vouth soccer Examine the BQ distribution amongst glfaggg;rr:?rllat;/e :;%:si?gng}eghpgoesf?:ét
Villora et al. League in Latin America — the ’ 9 y youth and senior teams during the gap ’
RS players. . evaporates once a set of measures are
2015 Argentinian ‘A’ league. period 2000-2012. :
( ) employed to compare professional
players with one another.
Compare the birth date distributions of - .
rofessional soccer players in ten Analyse the differences between the Results indicated no change n the
Helsen et al. p - ~9,200players across ten European RAE over the past ten years in
European countries over a ten year . observed and expected BQ : o
(2012) A . countries. o . professional soccer, emphasising the
period involving the 2000/2001 and distributions across selection years. ;
2010/2011 competitive seasons. robust nature of this phenomenon.
The BQ distribution of players The results showed an
representing national youth teams in overrepresentation of players born in
Helsen et al. Exan_nne thepot_ent_lal asymmetries in |nternat|0nal competitions, anngslde BQ1 (fr_om January to Mf_irch) for all
the birth date distributions of youth 5(,)1u7nE;ripeI§yers across ten European the birth dates of those representing the national youth selections at the
(2005) soccer players. ’ professional club teams in U15, U16, U17, and U18 age levels,

international youth tournaments, wereas well as for the UEFA U16
examined. tournaments and Meridian Cup.

Glamser and
Vincent (2004)

Investigate the RAE among a
population of youth soccer players
born in 1984.

147 American youth soccer players.

Almost 70% of players were born in

. e the first half of the year. Players were
Examine the BQ distribution amongst three times as likely to have a birthday

youth soccer players considered by the

Olympic Development Program to be Ih the first BQ compared to the last
the most talented in the US. BQ, and were over five times as likely

to have a January birthday as a
December birthday.

Musch and Hay
(1999)

Attempt to replicate the RAE in a
cross-cultural comparison.

~1,500 youth soccer players across
four international counties.

For each country under consideration,

a Sa“.“P'e consisting of all players in A strong RAE in professional soccer
the highest professional soccer league - .
was found in Germany, Japan, Brazil,

\é\liastsrilgxt?c?::%afde?c;fzgsrigﬁglh Ile;%:z.’ th(and Australia, showing that the effect
P play is independent of different cut-off

blrthday§ was compyteq by month. dates and a variety of climatic and
These birthday distributions were then_
sociocultural factors.

compared with that of the general
population.

Barnsley et al.
(1992)

Examine the existence of the RAE at

World Cup competitions. participants in a World Cup at

different levels.

~1,100 ‘elite’ soccer players who wereThe groups were split into the

Whilst there was a small

overrepresentation of players born in

the first half of the year compared to

following levels; Senior World Cup, the second half of the year at the

U20 World Cup, and U17 World Cup. Senior World Cup, the effect was
considerably stronger at the U17 and
U20 tournaments.







