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ABSTRACT: The aims of the study were to examine the relative age effect (RAE) in youth female soccer
players in the United States (US) and the influence of birth year, playing position, estimated maturation and
skill ratings. The sample consisted of 3,364 youth female soccer players who were active in the 2021-2022
US soccer season across three main stages of the talent identification (TID) process for Youth National Team (YNT)
players (i.e., Club, TID Center, and YNT). A prevalent RAE for players born in Q1 was present in the full sample.
A significant prevalence for Q1 players were identified for both Club and TID Center, but not YNT. A significant
RAE prevalence for Q1 players was identified for most of the age groups from U13-U18 at Club (except U18)
and TID Center (except U17). Significant RAEs prevalence for players born in Q1 were found in Goalkeepers,
Center Backs, Midfielders, and Center Forwards at Club and TID Center (except Wide Forwards). The data
identified a consistent RAE prevalence for Q1 players in early and on-time-maturers across all levels. An even
birthdate spread was evident in YNT with a prevalence for Q4 players and a higher percentage of late-maturers
than elsewhere in the TID process. Results reinforce evidence indicating RAEs still exist in soccer, yet show for
the first time within a youth female soccer TID process, the influence of contextual factors on the prevalence
of RAE. This information can be used to advance TID and development across the US soccer landscape.
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Soccer is one of the most popular female sports worldwide [11. In
the United States (US) this popularity is rising exponentially due to
success at domestic and international levels [1]. To continue this
success, soccer-teams and -nations identify talented youth players
that show the potential to enter a high-performance programme [2].
While research that aims to provide evidenced-based information to
support female soccer is slowly rising [3], there is an underrepresen-
tation of female-only research in talent identification (TID) [4], thus
calls for female-specific research have been made [2].

One factor that is known to influence TID is when an athlete is
born within a selection year, also known as the Relative Age Effect
(RAE) [5]. RAE refers to the (dis)advantage of chronological age dif-
ferences between individuals within annually age-grouped cohorts,
with those born close to the start of a cut-off (first quartile of year)
date almost 12 months older compared to those born later in the
cut-off (fourth quartile of year) date. Due to the subjective nature of
TID, scouts may (un)consciously judge older players as more

talented than their younger peers and thus they may be more likely
to select them into high-performance-environments [6]. This judge-
ment may be associated with the older athletes possessing perfor-
mance advantages (e.g., anthropometrical) that obscures a scout’s
ability to observe other predictors such as technical/perceptual
skills [7].

Research on RAE in soccer has primarily focused on male soccer
players, with most studies indicating this effect still persists at youth
and professional levels [8, 9]. The small sample of studies examin-
ing RAE in female soccer players have produced inconsistent find-
ings [10]. For example, no RAEs were observed in youth or senior
soccer players that competed in European Championships qualifica-
tion campaigns [11], or senior players representing their nation at
Olympic Games [12]. However, retrospective analyses have indicat-
ed RAEs in national female soccer players of youth World Cups, par-
ticularly midfielders, but did not translate to senior levels [13]. These
comparisons between-soccer-nations indicate the impact of global
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are
Selected for
age-specific
YNT domestic
training camp or
YNT roster.

Stage 3 YNT

Players are placed on regional
depth charts, with the best players
Placed on a national depth chart by
YNT coach, network scouts, TID
managers, and director.

Players in a specific region with multiple 3+
ratings are invited to attend a one-day TID
Center and engage in practice (games) and

competition activities, being evaluated/monitored by

network scouts, TID managers, or director.

Stage 2 TID Center

For players with a TID Center or YNT recommendation, a
player tracking report or player report is written.

Players are rated using a scout submission containing key skills allied
with key qualities of a YNT player. Players receive a current and potential
rating (1 below YNT; 2 academy standout; 3 YNT level; 4 International
level) and recommendation (do not follow; follow; TID Center; YNT).

Two ways : (1) monitoring players on a watchlist (based on regional or national
depth charts per birth year (YNT pool)) for the event specific created watchlist
(events differ based on clubs/teams that attend); (2) identify/discover new players.

Based on specific scouting strategy (location; league) players are observed in person (league
game or events e.g., showcases) or video by network scouts, TID managers or director.

Clubs (directors/coaches) have the opportunity (recommendation tool) to propose their potential
talented players and if they are TID Center or Youth National Team level.

Stage 1 Club

FIG. 1. Three key stages of the talent identification process for Youth National Team players outlined by US Soccer.

contextual factors on the level of RAE in female soccer, such as com-
petition level, birth year, and playing position, and should continue
to be studied [13].

Individual-soccer-nation examinations of RAE in female soccer
are also historically mixed, with no RAEs observed in league play-
ers in France [14] and Brazil [15], or national players in Switzer-
land [16], but RAEs have been reported in youth players in Chi-
na[17], and league players in Spain [18], Italy [19], and Japan [20].
Gotze and Hoppe [21] reported RAEs for league players in Germa-
ny but not youth national players. Whereas Brustio et al. [22] re-
ported RAEs for youth national players, this did not translate to the
senior level. It has been suggested that the soccer environments of
the individual nations may underpin inconsistencies in RAEs [23, 24].
Soccer nations differ based on demographical (population, size, depth
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of competition, resources, participation [25]), sociocultural (facili-
ties, schooling, registered coach numbers, hours in practice, socio-
economic status [2, 26, 271) and TID (scout numbers, players re-
cruited/released, staff roles, objectives [27]) factors. So, the soccer
environment should be considered when examining RAE in female
soccer players.

The US are one of the most successful female soccer-nations at
senior (4 x FIFA Word Cups; 4 x Olympic Gold Medals; 9 x CONCACAF-
W-Championships) and youth (3 x FIFA Word Cups; 15 x CONCACAF-
W-Championships) levels. To continue their success, the US Soccer
Federation (USSF) utilises its TID processes which is multi-layered
(an outline of the stages can be seen in Figure 1). There are three
main stages: (1) Club, based on a specific scouting strategy (location;
league), players are observed in their club environment (league/events)
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by Youth National Team (YNT) network scouts, TID manager(s)/direc-
tor, and clubs recommending players (via a recommendation tool).
Playing position, estimated biological maturation, birthdate/quartile,
rating of current performance and potential ability, and recommenda-
tions compared to US YNT key qualities are recorded; (2) TID Cen-
ter, based on these reports, high-rated players in each region attend
a single day of training and competition (vs. each other and/or boys’
teams), again being evaluated/monitored. Players are placed on re-
gional depth charts, with the players with the highest potential abili-
ty on a national depth chart; (3) YNT, players are selected for age-
specific domestic training camps or rosters. Previous examinations of
US youth female soccer have reported RAEs in both youth club-level
soccer players between 2012-2013 [28] and U17 national team
players [24]. However, it is currently unknown whether RAESs still ex-
ist following an exponential rise in participation rates and/or whether
it translates to younger and older national players. This historical data
may not provide a full picture of the current US female soccer envi-
ronment and the effects mediated by birth year, maturation, and play-
ing status. Therefore, it is necessary to explore RAEs across the TID
process and identify if/where the RAE extent occurs between
levels [11].

The present study aimed to examine the influence of RAE in US
youth female soccer players across the TID process, and to identify
if these are moderated by birth year, playing position, estimated mat-
uration, and skill. Given the limited and mixed literature examining
RAEs in female soccer players, we did not make any a priori
hypotheses.

MATERIALS AND METHOD 'S 1
Participants

Birthdates of 3,364 youth female soccer players across the
2021-2022 season were analysed across three stages of the TID
process. For Club (Stage 1, Figure 1), birthdates were collected from
1,940 players and were categorised by birth year (BY), playing posi-
tion (as per the player profiles outlined by US Soccer), estimated
maturation, and skill rating. For TID Center (Stage 2, Figure 1),
birthdates were collected from 1,191 players that attended a YNT
TID Center event. For YNT (Stage 3, Figure 1), birthdates were col-
lected from 233 players who were selected to be part of a domestic
training camp and/or roster. Skill ratings were not collected for YNT
as players are considered the most skilled within their age group.
The study was conducted in accordance with the declaration of
Helsinki, and ethical approval was gained from an institutional eth-
ics committee (2023-50926-40701).

Procedure

For Club, data was taken from 4,818 (2.4 + 2.0 per player) tracking/
player reports completed by 66 US YNT network scouts, TID
manager(s) and director following observations of the players within
their club setting (e.g., league game; Figure 1). Scout observations
were either independent or with another scout, TID manager, or

director, where estimated maturation and skill rating were agreed
upon. The scouts had between 1-31 years of experience, 1-21 years
of which were specifically for US YNT players. Many scouts held
USSF coaching licenses (e.g., USSF ‘A’ and ‘B’), and had completed
educational courses (including on the topics of TID and the matura-
tion and development of female soccer players) delivered by the
research team. Biological maturation was recorded through subjec-
tive estimations by the scouts, and consistent with Romann et al. [29]
were classified into early-, on-time- and late-maturing players. An
interclass correlation coefficient (ICC) was used for players with 2 or
more observations that indicated an ICC of 0.61 for inter-interindi-
vidual and 0.85 for intra-individual, demonstrating moderate-good
reliability. Furthermore, skill was recorded through subjective assess-
ments by the scouts, whereby they compared the players’ soccer-
specific skills to the US YNT key qualities and provided a skill rating.
They were classified into below YNT, follow (TID recommendation),
and YNT level. Skill was subdivided into current (present) and po-
tential (possible) performance. Playing position was categorised based
on most appearances. For both estimated biological maturation and
skill ratings, we created mean values from all observations within
the season. For TID Center, data was taken from the player reports
completed by 61 US YNT network scouts, TID manager(s) and direc-
tor following the event. Observations were conducted as a small
group including scouts, TID manager(s) and director.

The birth month for each player was used to define birth quartile
(BQ) and half-year distribution per semester (BS) [5]. In line with
the changes in cut-off dates proposed in 2017 by US Soccer [30],
we adopted cut-off dates of: Q1 = Jan-Mar; Q2 = Apr-Jun;
Q3 = Jul-Sep; Q4 = Oct-Dec, and semesters: S1 = Jan-Jun;
S2 = Jul-Dec. For players born 1999-2004, we adopted pre-2017
cut-off dates of: Q1 = Aug-Oct; Q2 = Nov-Jan; Q3 = Feb-Apr;
Q4 = May-Jul, and semesters: S1 = Aug-Jan; S2 = Feb-Jul. A fail-
ure to be aware of these changes could lead to skewed results with-
in large-scale RAE studies [31].

Data analysis

The Chi-squared (%) test was used to assess differences between
observed and expected birthdate distributions across BQs for: each
birth year (BY) irrespective of time point; and each BY, playing posi-
tion, current performance and potential ability ratings per time point.
Expected BQs were taken from the National Center for Health Sta-
tistics in the Center for Disease Control and Prevention (www.cdc.com)
and reflected the average population BQs for the US from 1999-2009
(oldest-youngest within sample). BQs were identified as: Q1 = 24.1%;
Q2 = 24.7%; Q3 = 26.3%; Q4 = 24.8%. Odds ratios (ORs) and
95% confidence intervals (95% Cl) were calculated to compare the
odds of the frequency of a BQ/S to another with a reference group,
consisting of the youngest players (Q4 or S2 respectively). An OR of
1.0 indicated that the frequency is equal in both BQs/BSs whilst an
OR of 2.0 indicated that the frequency of one BQ/BS is twice as high
as the other [10; 21]. ORs were considered significant if the 95%
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Cl range did not include a value < 1.00. Furthermore, effect sizes
(ES) were calculated through Cohen’s w [32] and interpreted as
small effect (w < 0.30), medium effect (w = 0.30-0.50), and large
effect (w > 0.50). Alpha was set at p < 0.05. Data were analysed
via SPSS Statistics (IBM, Chicago, US).

RES U LT S 1500
Overall

The distribution of BQs across Club, TID Center, and YNT are pre-
sented in Table 1. Results show RAE prevalence in the full sample
(Q1 = 34.8%, Q2 = 28.6%, Q3 = 22.8%, Q4 = 13.8%; x* (3,
n = 3,364) = 10.8, p = 0.01, w = 0.33). Overall, for Club and
TID Center, there was a significant RAE, with Q1 players being over-
represented. This RAE effect was lesser at YNT. To gain further insights
at YNT, that dataset was compared to both C/ub and TID Center,
showing significant differences from both, p = 0.02 and p = 0.01,
respectively (Table 1).

Birth year

The frequency and percentage distributions of players’ BQs for BY
are provided in Table 1. In C/ub, the chi-squared indicated significant
deviations for U13-U17, with Q1 players being over-represented.
Analysis further revealed that although Q1 were over-represented,
there was no significant RAE for U18. Within T/D Centers, the chi-
squared indicated significant deviations for U13-U16, with Q1 play-
ers being over-represented, and the ORs remaining relatively similar
across all BYs. However, for U18, Q3 players were over-represented,
with the representation of Q4 players being larger than Q1. Analysis
further indicated that for U17, though Q2 were over-represented,
a significant RAE did not exist. For YNT, the chi-squared indicated
significant deviations for U15-U16 only, with Q3 players being over-
represented for U16 and Q2 players for U15. For all other BYs, BQs
were relatively evenly distributed.

Position

The frequency and percentage distributions of players’ BQs for posi-
tion are presented in Table 2. In Club, for full backs, the largest
distribution was observed in Q1, yet this did not reach significance.
Q1 players represented the largest distribution for all positions, with
a progressive decline from Q1-Q4. OR analysis indicated that RAE
was highest for the center backs. When analysed by BY, within 2009,
from the seven goalkeepers, one was born in S2. In TID Center, for
full backs and wide forwards, the largest distribution was observed
in Q1, yet this did not reach significance. Q1 players also repre-
sented the largest distribution for most other positions. For these
positions, OR analysis indicated that RAE was highest for center
backs and center forwards, remaining relatively similar in goalkeep-
ers and midfielders. For goalkeepers, the largest distribution was Q2.
For YNT, there was a significant RAE for goalkeepers only, with Q2
and Q3 players being over-represented and Q4 being under-repre-
sented. A mixed pattern emerged from the other positional data, with
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Q4 being most represented in midfielders, Q3 with center backs, and
Q2 with wide forwards and center forwards.

Estimated biological maturation

The overall group consisted of 28.9% early-, 60.9% on time-, and
10.2% late-maturers. In Club, for late-maturers, the largest distri-
bution was observed in Q3, yet this did not reach significance. Q1
players represented the largest BQ for both the on-time- and early-
maturers, which was in line with the general BQ statistics. The
fewest players deemed to be early- and on-time-maturers were Q4.
OR analysis indicated that RAE was slightly higher for the on-time-,
compared to the early-maturers (Table 3). There was a significant
difference between BY and estimated maturity ratings (x* (10,
n = 1930) = 66.87, p < .01, w = 0.42). For BY2009, 19.9%
were deemed late-maturing compared to 2.9% of BY2004. In TID
Center, 34.9% of Q1 players were early-maturers compared to
7.6% of Q4 players. OR analysis indicated that RAE was higher for
the early-maturers compared to the on-time. For YNT, overall, there
was a statistically significant RAE for all players. But, for early-
maturers Q2 players were over-represented and Q1 on-time players
were over-represented. For late-maturers, this was reversed, with
Q4 players being over-represented. YNT had the highest proportion
of late-maturers (14.6%), compared to Club (9.5%) and TID Cen-
ter (10.8%).

Skill ratings

The frequency and percentage distributions of players’ BQs for cur-
rent performance and potential ability are presented in Table 4. For
current performance, in both Club and TID Center, the chi-squared
indicated significant deviations for all current performance ratings,
with Q1 players being over-represented and the ORs being rela-
tively similar across groups. Q3 were least likely to attain the high-
est current rating (‘YNT level’) at C/lub and TID Center. A greater %
of Q4 players were provided the highest rating, compared to at Club
level 21.4% v 15.5%). For potential ability, the chi-squared indi-
cated there were significant deviations for the middle and highest-
rated players in Club, with Q1 players being over-represented. For
the lowest-rated players, the largest distribution was observed in
Q1, yet this did not reach significance. At TID Center, the chi-squared
indicated significant deviations for all potential ability ratings, with
Q1 players being over-represented. With the recognition that there
were unequal numbers of players represented from the BQs, the
descriptive percentage results of current performance and potential
ability for each BQ at Club and TID Center are presented. For current
performance (Figure 2), Q3 were least likely to attain a ‘'YNT level’
rating at Club (2a) and TID Center (2b). At TID Center, more Q4
players were rated as ‘YNT level’. For potential ability (Figure 3),
Q4 players were more likely to be rated as ‘below YNT’' but also
more likely than Q1 to be rated as ‘YNT level'. At TID Center, Q4
were more likely to be rated as ‘YNT level’. Q3 were least likely to
be rated as ‘YNT level’ rating at Club (3a) and TID Center (3b).
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TABLE 1. Birth quartile distribution by birth year.

Birthdate Distribution (%) 0dds Ratio (95% CI)
n a1 02 03 04 Qlvs.Q2 Qlvs.Q3 Qlvs.04 Slvs.S2 X p w
Club
& 5 4 % 14 19 15 14 024
2004 (018 A me @9 90 @5 073D 0942 0732 0825 O M2 (smay
134 104 98 47 1.3 1.5 2.9 1.7 . 0.34
A0 Wm0 @2 e w2y 0628 032 0269 4030 U M regum
163 127 111 47 1.3 1.6 3.6 1.9 . 0.39
2006 (016 Wy oy @8 05 0628 0834 58n w13y OB 00 e
127 126 77 49 1.0 1.8 2.1 2.1 . 0.37
20701 Ve w2 @y @9 0522 0839 0163 4230 7 M0 gregum
8 & 73 sl 15 16 26 18 ] 035
2008 (U14) ¥ws ey @a 1) 0730 0733 @158 1032 O regum
% 46 3% 5 12 17 16 27 ] 055
2009 (U139 2 g @ e 65 0626 0837 64396 0548 0 M0 (ag
6ol sl Ml 2 13 17 28 19 ] 035
- PO s esn e2n 12 @108 0837 (265 1133 0 O g
TID Center
2 2 5 4 0 04 05 05 ] 037
2008 018 By e @ss 008 0425 0210 0212 0208 7 " (redium
10 14 8 10 0.7 14 1 1.4 0.23
2005 (017 Yoo my @y wo @ 0318 063D 0523 0728 0 M gpap
w0 & 76 & 1z 15 32 18 ] 036
2006 (016 P e sy ey 10 0626 0730 0378 a3 T 00 gregum
30 19 & 4 10 17 30 21 ) 038
2007 (013 ¥ me 3 @ s 0522 0837 027n 1238 B 0 regum
7 16 9 e 15 20 29 2 ) 03
2008 (010 B aes ) @ w0730 0943 0268 wi3s 0 M0 gregum)
10 6 6 1 1.7 1.8 10.4 2.4 . 0.57
2009 (013 Bowmy @) @) 43 0836 0938 63325 1343 M0 o
421 350 269 152 1.2 1.7 2.8 1.9 . 0.35
5 B e e @e w8 0620 0830 0268 w3y T M regum
YNT
a 10 13 12 9 0.7 1.3 1.4 1.1 0.13
19920010284 s @a @5 0316 063D 0632 0720 0 % s
7 12z 12 19 12 05 13 10 022
a _
2002000020080 ogy oo 0 6L 0530 0312 0630 06-1n 0 Mgy
13 13 10 11 1.0 1.4 1.2 1.3 0.14
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Al B sy @0 @0 @32 0316 063D 0632 0720 % 0¥ g

TID = talent identification; YNT = Youth National Team; Q1 = Jan-Mar; Q2 = Apr-Jun; Q3 = Jul-Sep; Q4 = Oct-Dec, S1 = Jan-Jun,
S2 = Jul-Dec, aQl = Aug-Oct; Q2 = Nov-Jan; Q3 = Feb-Apr; Q4 = May-Jul, and semesters: S1 = Aug-Jan; S2 = Feb-Jul, x> = Chi-
squared, *Significant at an alpha level of p < 0.05, w = Cohen's w effect size.
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TABLE 2. Birth quartile distribution by position.
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Birthdate Distribution 0dds Ratio
(95% C)
na @ 0 04 Qlvs02 Qlvs.03 Qlvs.Q4 SLvs.S2  x2 p W
Club
6 62 3 19 10 2l 34 25 . 045
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ConterBacks 285 wsn)  GL) (78 @A 073D (1258 1135 1653 O 000 (e
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TID Center
3 i 27 12 08 14 29 20 . 039
coakeener gy g6 @n ) 0418 0630 1272 w13e 00 "0 edium
) 0 3 3 11 15 16 15 021
Full Backs 62 (02 90 QL (19D (0523 (07133 0738 092 0 "2 (s
78 51 3 18 16 24 45 26 . 051
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B 128 106 88 45 12 16 29 18 . 035
idfilds W G49 @89 @) (123 0626 0739 0269 1032 7 M vegum)
. 58 50 19 3 12 13 18 14 020
WideFoards 190 o5 263) @58 (74 (0626 0628 084D 0824 02 OB
53 46 28 7 12 21 78 30 . 0.5
Conerfoniard 130 395 (43 09 62 0628 (1048 729 165y T 00y
T
7 8 8 1 09 0 712 17 . 0.48
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10 10 11 8 10 10 13 11 0.10
CenterBacks 39 (56 58 @82 5 0522 052) 0629 0619 O P8y
» 19 17 19 2 11 11 08 09 0.14
Miafields 9@ @S D) G0 0526 0524 0418 0515 0 M0 g
. 10 12 7 9 09 16 11 14 021
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6 7 6 4 09 11 16 14 031
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TID = talent identification; YNT = Youth National Team; Q1 = Jan-Mar; Q2 = Apr-Jun; Q3 = Jul-Sep; Q4 = Oct-Dec, S1 = Jan-Jun,
S2 = Jul-Dec, aQl = Aug-Oct; Q2 = Nov-Jan; Q3 = Feb-Apr; Q4 = May-Jul, and semesters: S1 = Aug-Jan; S2 = Feb-Jul, x> = Chi-
squared, *Significant at an alpha level of p < 0.05, w = Cohen’s w effect size.
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TABLE 3. Birth quartile distribution by estimated maturation.

Birthdate Distribution Odds Ratio
(%) (95°% C)
n Q1 02 03 04 Qlvs.Q2 Qlvs.Q3 Qlvs.Q4 S1vs.S2 X p w
Club
a1 18 7 0 14 20 31 2l \ 039
Parpllaturers 9% agn oae @) 28 0729 0942 (372 4230 20 0 regum)
| B 5 %8 18 12 18 32 2 . 038
Orfime-Matwers L a6ty o9y @5 e 0618 0838 (376 1136 00 0 regum)
By s 4 12 09 10 09 012
Lats-Maturers B e @2 60D @) 0628 0419 0522 0515 O M1 gy
TID Center
19 16 & 2 12 17 51 23 \ 046
Papllaturers 38 e @9 @9 06 0626 0836 09133 434 2 00 gregum
| w20 10 % 12 18 26 19 ) 034
Ovfime-atuers 700 a1 @0 @iy ) 0629 0838 en @z 0 0 regum)
43 24 34 25 1.8 1.4 1.8 1.2 0.26
Late-Maturers @y 0 @0 w8 084l 0729 0839 2 °oF M gy
YNT
7 15 6 5 0.5 13 1.4 2.1 . 0.49
Farty-Haturers ¥oaa ws w2 2 0210 0629 0639 1230 0 (regum)
| B A 8 113 30 16 \ 033
Ovfimeatuers 72 @19 @2 @8 (i) 0524 0620 272 0929 0 0 (regum)
3 1 4 10 3.1 0.8 0.3 0.3 . 0.75
e aturers B w68 @2 658 1093 0419 010n 0208 0 M0 g

TID = talent identification; YNT = Youth National Team; Q1 = Jan-Mar; Q2 = Apr-Jun; Q3 = Jul-Sep; Q4 = Oct-Dec, S1 = Jan-Jun,
S2 = Jul-Dec, aQl = Aug-Oct; Q2 = Nov-Jan; Q3 = Feb-Apr; Q4 = May-Jul, and semesters: S1 = Aug-Jan; S2 = Feb-Jul, x> = Chi-
squared, *Significant at an alpha level of p < 0.05, w = Cohen’s w effect size.
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FIG. 2. BQ distribution for Club (a) and TID Center (b) presented
as a function of overall performance rating.

YNT = Youth National Team.

FIG. 3. BQ distribution for Club (a) and TID Center (b) presented
as a function of potential rating.
YNT = Youth National Team
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TABLE 4. Birth quartile distribution by current and potential skill rating.
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Birthdate Distribution (%) 0dds Ratio (95% CI)
n 01 02 03 04 Qlvs.Q2 Qlvs.Q3 Qlvs.Q4 Slvs.S2 X p w
Overall Rating
Club
14 17 27 18 . 034
Below YNT 617 224363 166.069) 143@32) shu3e %o o S e oo
12 17 28 19 . 034
Follow 1265 443650 38 Q81 290229) sz 0 8 e e
14 33 27 25 . 048
YNT level s aug U@y sy sasy 4 00 L o e o 8
TID Center
14 18 27 18 . 035
Below YNT 120 154(367) 114270 %4228 58(138 07-29 0830 02-63 1033 2% 00 edum)
12 16 31 20 . 037
Follow 725 251 (306) 221(305) 169(233) 84(1L6) (06-24) 0835 (1373 i35 T 000 iedium)
1306 27 17 19 . 035
YT level 2 1557 12086 6043 9@l 27 (1262 0837 133 2P 00 edium)
Potential Rating
Club
1206, 13 16 13
Below YNT 21 %088 3@se s1Ese B9 LY B 0 S 206 043 07 (ma
1306, 17 29 19 . 036
Follow W10 511662 400084 202D paw2 Tt o S s o
1206 17 27 19 . 035
YNT level 09 W2 00y 0@ ssuse oot M S e oo B
TID Center
1507, 23 28 21 . 041
Below YT 132 52694 %3 25089 194y 30 0050 1268 0230 0 M0 ey
1206, 17 31 19 . 036
Follow 779 277(356) 229294) 18023 B(1L9) 26 0836 (373 wi3a S8 00 bim)
1105 15 24 17 . 030
YT level 275 90(27) 82298 64233 39042 24 (0733 (1055 1030 0 0B edium

TID = talent identification; YNT = Youth National Team; Q1 = Jan-Mar; Q2 = Apr-Jun; Q3 = Jul-Sep; Q4 = Oct-Dec, S1 = Jan-Jun,
S2 = Jul-Dec, aQl = Aug-Oct; Q2 = Nov-Jan; Q3 = Feb-Apr; Q4 = May-Jul, and semesters: S1 = Aug-Jan; S2 = Feb-Jul, x> = Chi-
squared, *Significant at an alpha level of p < 0.05, w = Cohen's w effect size.

DISCUS S 1O /N 15
This study investigated RAE prevalence of youth female soccer play-
ers in the US across three stages of the TID process. The main find-
ings were: (1) RAE was present in Club and TID Center, but not in
YNT; (2) RAE existed for most positions in C/lub and TID Centers
(with the consistent exception of full backs across both stages, and
wide forwards in the latter). At YNT, RAE was only evident in goal-
keepers: (3) and RAE was evident in players estimated as early- or
on-time-maturers, but not in late-maturing players in Club and TID
Centers, YNT had a greater percentage of late-maturing players, with
a reverse RAE. Differences emerged along the TID process, which
underlines the value of taking a broader lens when trying to understand
RAE in a particular context.

248 .

Our data indicated RAEs for Club players, with Q1 players over-

represented between U13-U17. Similar patterns were observed at
TID Center, with Q1 over-represented from U13-U16, Q2 being the
dominant quarter at U17, and Q3 and Q4 being over-represented at
U18. At YNT, RAEs were observed at U15-U16 yet this didn't fol-
low the typical patterns, with Q2 and Q3 being over-represented. RAE
increased from youth-to-senior transitions in female soccer players in
Germany [21], yet this was not observed in the US, with U16 YNT
showing bias to S2 players. Between-country examinations showed
no RAEs in U17 players in Europe (11), yet youth players in North
and Central America displayed RAEs [13, 24], highlighting the con-
textual nature of RAE. One of the strongest RAEs was observed in
BY2009 at both Club and TID Center and is in-line with Korgaokar
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et al. [28] who observed RAEs in US youth female soccer players be-
tween 2012-13, yet they only examined one league platform.

More competitive game/platform structures with increased com-
petition for places can lead to more pronounced RAEs at all levels,
resulting in the potential for talented players to be overlooked [10].
Therefore, it is possible that an emphasis on earlier-born players is
facilitated by the competitive, multi-platform landscape of youth fe-
male soccer in the US, as well as opportunities for players to be ex-
posed to college scouts (the next step of the talent pathway) and
highly lucrative athletic scholarships may pressure club-level coach-
es to achieve instant success (playoffs). Although relationships be-
tween RAE and success (e.g., final league position) in youth male
soccer players in Germany have been reported [33], this was not the
same for female national players [13], whilst Andrew et al. [11] re-
ported significant RAEs for U19 players who did not qualify for Eu-
ropean Championships. The effect size of RAE decreased from
U13-U17, yet it is unclear whether this was due to the levelling of
certain advantages, or an overall strengthening of RAEs in female
soccer in the last decade [34]. As in our C/ub and previous data [30],
scouts may be selecting from an already unequal sample, thus in-
creasing the possibility of RAEs at international levels [24], yet the
bias for selecting Q1 players continued to YNT for U15 players only.

When analysing RAE and playing position, our data indicated
RAEs for midfielders and center forwards with medium effect size,
and center backs with a large effect size at Club and TID Center,
with an overrepresentation of Q1 players, yet no RAE at YNT. Previ-
ous examinations of the role of playing position have reported RAE
is most prevalent in female goalkeepers and defenders in Spain [18],
defenders and midfielders in Italy [19], only forwards in Olympic
teams [12]. Like U17 female players in Italy [22], Q1 midfielders
were three times more likely to be selected vs. Q4, yet as previous-
ly suggested [13] and consistent with YNT position profiles, we made
distinctions between wide and central positions that may have influ-
enced the results. For goalkeepers, RAE was observed, with an over-
representation Q2 players. Whilst this was only evident in this posi-
tion, it is consistent with female goalkeepers in Spain [18] and youth
players in Europe, North/Central America [24]. It has been suggest-
ed that RAE in goalkeepers may be underpinned by a preference for
‘taller’ players [16], but we did not measure stature. A possible ex-
planation could be that it is associated with early physical develop-
ment being a socially constructed disadvantage for female athletes
during puberty and may result in higher disengagement from Q1
players [23: 35] yet the current data showed higher levels of YNT
labelled as early-maturers from Q2.

Maturity status and RAE play an independent and important role
in the TID process of youth female soccer players [36]. Overall, our
data showed fewer on-time and late-maturing players, and more ear-
ly-maturing players, indicating preferences at C/lub and Talent ID
Center for players with advanced physical maturity. The less late-
maturing players (10.2%) observed was similar when compared to
previous observations of youth soccer players (17.5% [36]), yet we

observed a greater overrepresentation of early-maturing players
(28.9% vs. 18.3% [36]). These findings may be related to the ac-
curacy of the non-invasive methods utilised within the present study,
yet moderate agreement between invasive and non-invasive meth-
ods for assessing maturation have been reported from youth male
soccer players [37]. Whilst coaches have been shown to be good at
judging biological maturation relative to chronological age [29], the
high level of early-maturing players at C/ub in the present study may
be due to their respective coach’s selection being focused on current
over future performance [13]. Regarding biological maturation, ear-
ly-maturing male soccer players have previously been reported to be
‘taller’ and ‘heavier’ than late-maturing players [38]. Because of the
constraints of youth male soccer competition, early-maturing play-
ers are able to exploit their physical advantage and progress through
the talent pathway [38-40]. In comparison, in youth female soccer
players, whilst this seems to be the case at Club and TID Centers,
there were more late-maturing players at YNT. This is noteworthy as
our sample includes U15-U23 players and does not include the typ-
ical ages where maturity differences are greatest in youth female soc-
cer [41] and may be related to recent investments in TID education
at YNT within US Soccer. Furthermore, the data identified a consis-
tent RAE in early- and on-time-maturing players across the TID pro-
cess, including an OR of 5.1 between Q1 and Q4 being an early-ma-
turing player at TID Center. No RAE was evident for late-maturers
within Club and TID Center, with an RAE reversal [42)] evident in
YNT players, with late-maturers more likely to be from BQ4 and this
group consisted of a higher percentage of late-maturers than from
elsewhere in the TID process.

The analysis of current performance and potential ability provides
more information on the mechanisms of RAE in youth female soccer.
Studies in European female soccer are mixed, with Ginés et al. [36]
identifying Q3 and Q4 U12-U14 players as less likely to be perceived
as having the potential for future success. Yet Brustio et al. [22] re-
ported that Q4 players were most likely to transition from youth-to-
senior international level. Our data indicated that Q3 players had the
lowest numbers of current performance rating of ‘YNT level’ (the high-
est rating possible to achieve), at both Club and TID Center, yet Q3
players were significantly over-represented at U16 YNT. Ratings for
Q4 players were split, with both being most likely to be recommend-
ed as the lowest (below YNT) or highest (YNT) levels at T/D Center.
Regarding potential ability, players with the lowest ratings at Club
were the only non-significant result, they contained less Q1 but more
Q4 players than the highest-rated players (i.e., continue to follow/in-
vite to TID Center). Relatively younger players may have physical,
psychosocial, and motor disadvantages [43] and therefore, to enter
and survive in high-performance environments, they may have to ac-
quire higher levels of other skills (e.g., technical/tactical) necessary
to overcome RAEs [42]. While relatively older players may not have
to possess the same skills to enter the same environment [44], it has
been suggested that soccer-nations must give thought to interven-
tions at grassroots (C/ub) level to potentially limit RAEs [45],
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providing the opportunity for long-term development. It should be
noted that US Soccer has recently reformed the TID department (ed-
ucation, courses), thus it would be advantageous to revisit our data
to examine the impact of these potential interventions.

CONCLU S| OIN S 15—
To conclude, our data showed an RAE of youth female soccer players
within the US. At Club and TID Center, this RAE was most prominent
in goalkeepers, center backs, midfielders, and center forwards, and
for U13-U18 ages, but these did not typically transfer to YNT. Con-
sistent RAEs were observed in early- and on-time-maturers across all
levels. A reversal of ‘typical’ RAE was evident at YNT, with late-ma-
turers more likely to be from Q4 and a higher percentage than elsewhere

Laura Finnegan et al.

in the TID process. When interpreting all the data, some limitations
should be acknowledged. Due to the large volume of players and the
club soccer environment, we used estimated measurements of matu-
ration. Future research may examine comparisons between scouts’
perceptions and actual biological maturation status. Moreover, we only
provided a ‘snapshot’ of RAE in youth female soccer in the US. There-
fore longitudinal, cross-sectional analysis examining youth-to-senior
transitions would be beneficial to identify if there were different patterns
of RAE amongst players retained across the stages in comparison to
those newly selected [22].
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