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Objectives:  This  study  aimed  to assess  the  first  instance  and  prevalence  of  the Relative  Age Effect  (RAE)  in
the male  Australian  Football  (AF)  talent  development  pathway  through  to the  Australian  Football  League
(AFL).
Design:  Retrospective  cross-sectional  analysis.
Methods: Birthdate  distribution  was  accessed  from  an  U10–U12  AF  academy  trial  (n  =  514),  U13–U19
AF  academy  players  (n  = 408),  AFL state,  national  and  international  combines  (n =  2989),  AFL  Rising Star
nominees  (n = 50)  and  the  top  ten  AFL  Brownlow  vote  recipients  (n  =  50)  between  2013–2017.
Results:  Chi-squared  analysis  showed  significant  overrepresentation  to  early  born  players  in  the  selection
year  for  both  quartile  and  half-year  compared  to the  previously  known  distribution  at  different  stages  of
the  talent  pathway.  Odds  ratio  demonstrated  bias  to  players  born  in quartiles  one  and  two  of  the selection
year  compared  to players  born  in  quartile  four in every  cohort  examined.
Conclusions:  RAEs  appear  between  ages  10–12  in  the  male  AF  development  pathway  and  continue  to

senior  professional  competition.  RAEs  are  amplified  as the  competition  for  positions  increases  and  at
points  where  selection  cut-offs  occur.  Interestingly,  players  receiving  votes  for  the  AFL’s  best  and  fairest
award  were  12.6  times  more  likely  to be  born  in  the  first  half  of  the  year.  This  may  suggest  a latent  effect,
which  has  long  term  benefits  for relatively  older  players.  Nonetheless,  the  RAE  affects  career  progression
in a  male  AF talent  pathway.

© 2018  Sports  Medicine  Australia.  Published  by Elsevier  Ltd.  All  rights  reserved.
ractical implications

Coaches, selectors and sport scientists should attempt to mitigate
the relative age effect, especially when competition for selection
occurs. For example, they could assist in capping the percentage
of first half-year born players (i.e. limiting to 50% of the selected
cohort).
Specific emphasis needs to be placed on retaining relatively
younger players in each age cohort, especially throughout the
initial stages of a talent pathway. This will provide greater oppor-
tunity for relatively younger players long term development, and
increase the quality of talent coming through development pro-
grammes.
There may  be potential long-term latent effects of the RAE,

influencing physical, cognitive and psychological competencies
through to adulthood sport.

∗ Corresponding author.
E-mail address: Rhys.Tribolet@student.uts.edu.au (R. Tribolet).

ttps://doi.org/10.1016/j.jsams.2018.12.014
440-2440/© 2018 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserve
1. Introduction

Age stratified youth sport competitions aim to provide equal
opportunity for each player to develop the requisite physical,
perceptual-cognitive, motor skill and psychological competencies
to succeed. However, within-group differences in youth athletes’
relative age (i.e. specific age at certain cut off points in the compe-
tition year) may  provide greater opportunity to those born earlier in
the selection year (i.e. Relative Age Effect [RAE]).1,2,3 This includes
exposure to high-level coaching, greater resources through talent
development programmes and greater exposure to talent scouts
and recruiters. The RAE has been established across skill levels (i.e.
elite, sub-elite, amateur) and age cohorts in team sports such as
ice hockey,4 soccer,5,6 basketball7 and rugby league8 among oth-
ers. Generally, early born players (determined by birth and cut off
dates) tend to be more biologically mature (determined by genes

9,6
and the environment) compared to later born counterparts and
possess favourable sport-specific performance characteristics such
as greater stature, body mass, speed, strength, aerobic endurance
and power.10,11,12 As such, relatively younger players who  do not

d.
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ossess these performance characteristics are often deselected or
rop out of talent development programs,9,13 which limits rela-
ively younger players’ opportunities for career progression (i.e.
rogression through the pathway within AF).

Understanding and improving the career progression and devel-
pment process remains a focus for sporting organisations because
f the considerable resources invested into identifying and devel-
ping young talent.14 Thus, optimising the talent development
athway from youth to professional adult sport is especially rel-
vant to organisations with the perennial challenge of providing
quitable opportunity to all athletes, whilst focusing on those with
otential for professional careers. In Australian Football (AF) for
xample, 50.5% of the 911 drafted players between 2006–2012 sea-
ons had participated in one stage of a talent pathway.15 These
esults show the role a talent development pathway plays in
eveloping and sustaining expert sport performance. Interestingly,
elatively older athletes were more likely to be deselected as they
rogressed in the pathway. Therefore, the RAE may  be more promi-
ent in younger cohorts, where relative age differences may  greatly
onfound physical characteristics and performance.

The confounding effect of age variations is likely stronger in
ounger than older age cohorts because the same absolute age
ifference represents a greater relative age difference for younger
han for older athletes. For example, a 10-year-old born in the first
hree months of the year may  be 5–10% older than a player born
n the last three months of the year. In contrast, an 18-year-old
layer born in quartile one may  be 3–4% older compared to quartile
our born players. Nonetheless, only Under-16 (U16) and Under-18
U18) state level and drafted players were considered in the previ-
us study.15 Thus, these samples do not represent the complete
outh sport pathway to professional competition, and therefore
ack the ability to gauge how the RAE affects career progression
rom first entry into AF until successful performance at senior level.

In AF, an established talent pathway exists where players can
rogress from development squads to state selection, then draft
ontention culminating at testing combines (i.e. a yearly ‘show-
ase’ of potential talent to clubs and recruiters, where players
erform physical and technical tests) and potential Australian Foot-
all League (AFL; the professional competition) selection. Within
his pathway, several AFL clubs have established youth academies.
hese programs aim to increase the talent pool for each club’s spe-
ific region, facilitate and accelerate skill development and provide
layers with a progression into professional competition. Many
F academy programs recruit athletes from 11–13 years. Whilst

he focus of these academy’s is long term player development,
he representative level of competition and inevitable continuous
election and deselection of aspiring athletes’ forces organisations
o realign resources to athletes who are perceived to have the great-
st potential to succeed.16

In previous research on high-level youth AF players, coaches
ended to favour the selection of early maturing players.17

ecently, an assessment of policy changes on the RAE in
ational (age = 18.3 ± 0.8 years), state (age = 19.1 ± 1.7 years) and
16 (age = 15.9 ± 0.4) combines was observed, whilst concomi-

antly attempting to determine the origin of the RAE in an AF talent
athway.18 Although RAEs were reported in each cohort, it is likely
hat the RAE occurs much earlier than the U16 level. For example,
AEs are evident in high-level U12 and U14 soccer teams,5 and in
9–U16 English Premier League academies.19 In rugby league, a
AE was reported in U7–U18 cohorts.8 Clearly, ignoring younger
ge groups in determining the role of relative age in the career
rogression of youth AF players underestimates its confounding

ffect in the talent development process. Thus, there is a need to
ssess younger cohorts within the high-level pathway to accurately
etermine where and how the RAE presents in younger age groups.
edicine in Sport 22 (2019) 741–745

While there is evidence of the RAE in AF,20,15,18 no research has
evaluated the presence and prevalence throughout a talent path-
way from trialling for a place on an academy roster, participation in
an academy, to draft selection and AFL competition. Therefore, this
study retrospectively investigated the birthdate distributions from
a high-level academy, athletes participating in AFL state, national
and international combines, players nominated for a Rising Star
Award and AFL Brownlow medal contenders to examine the preva-
lence and first appearance of the RAE in an AF talent pathway
from first entry to the pinnacle of an AF career. It was hypothe-
sised that the RAE would be present in every cohort. Additionally,
it was  expected that the highest RAEs would be present during ado-
lescence and at selection points (i.e. where coaches select players
for further development, whilst concomitantly deselecting oth-
ers). Similar to previous research,2 RAEs were then expected to
progressively decrease at higher competition levels as physical pro-
files become homogenous, and absolute age differences represent
smaller proportional age differences.

2. Methods

This study used a retrospective, cross-sectional analysis to
assess the first instance and prevalence of the RAE in an AF talent
pathway. Date of birth data was  collected from U10–U12 high-
level academy trials (n = 514, age: 10.9 ± 0.9 years), young academy
players aged U13–U15 (n = 277, age: 13.6 ± 0.9 years), older
academy players aged U16–U19 (n = 131, age: 16.4 ± 1.0 years),
AFL state, national and international combines (n = 2989, age:
17.7 ± 2.8 years), Rising Star nominees (n = 115, age: 20.1 ± 0.3) and
AFL Brownlow Medallist contenders (i.e. top 10 votes received)
(n = 50, age: 26.2 ± 2.7 years). The project received ethical clearance
from the University of Technology, Sydney (UTS) Human Research
Ethics Committee.

The ‘U12 AcademyTrial’ group consisted of young boys tri-
alling for the high-level academy. The ‘U12 AcademySelected’
group consisted of the boys selected into the academy from
the trial group. Both groups consisted of boys aged U10–U12.
The ‘U15 Academy’ had players aged U13–U15 who were train-
ing within the academy. The ‘U15 AcademySelected’ group were
players selected to progress within the academy (i.e. from the
U15 age group into the U16 program). The ‘U19 Academy’ con-
sisted of players aged U16–U19 training within the academy. The
‘CombinesTrialled’ and ‘CombinesDrafted’ groups consist of players
who participated in AFL-organised state, national and international
combines. Birthdate data from 2015, 2016 and 2017 was ana-
lysed. The ‘AFLRisingStarNominees’ cohort consists of young players
from 2013–2017 who  were deemed to have performed well by a
panel of AF experts. To be eligible for the award, a player must be
younger than 21 years at the 1 st of January of the award year and
played less than 10 senior matches before the beginning of the sea-
son. One player that meets these criteria is nominated per round
by a panel of AF experts. The ‘AFLBrownlowVotes’ cohort consists of
the top ten players from the 2013–2017 seasons who received the
most votes from the officiating field umpires of each game of the
home and away season in that year. This award is considered the
highest honour of the game and is awarded to the ‘Best and Fairest’
player.

Players were classified into their respective birth quartiles (Q1:
January – March, Q2: April – June, Q3: July – September, Q4:
October – December) and birth halves (H1: January – June, H2:
July – December) based on their birthdate. For each subsample of

the academy dataset, corresponding birth quarter and birth-half
distributions were obtained from the Australian Bureau of Statis-
tics for all monthly live births between 1998 and 2007.21 As the
birthdates for the combines, Rising Star nominees and Brownlow
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edallists contenders ranged considerably, no general population
omparison was attained.

Chi-square (�2) analyses assessed the birth distributions for
ach cohort compared to expected birth quartile and birth-half
istributions. For each cohort excluding the U12 AcademyTrial, the
istributions were compared and analysed to the previous group
i.e. the distribution of the sample from which the observed sample
riginated) in relation to the chi-square analysis. For example, U12
cademySelected group distributions were analysed and compared

o the U12 AcademyTrial group. The distributions were compared to
he previous level to gauge how the RAE developed in comparison
o where the group originated from. Odds Ratios (OR) and asso-
iated 95% Confidence Intervals (CI) were calculated to represent
he odds of being born in Q1, Q2 and Q3 compared to Q4, and in
2 versus H1 for each cohort. When comparing birth distributions,

he relatively youngest members (i.e. Q4 & H2) were the reference
roup for the OR analyses.2 All statistical analyses were conducted
sing Microsoft Excel (Microsoft, Redmond, WA,  USA).

. Results

Table 1 demonstrates the quartile and half-year distributions
nd chi-square analyses for all cohorts, along with the 10–12,
3–15 and 16–19-year-old Australian population distributions.
hi-square analyses revealed significant birth quartile and half
ear differences at different stages of the talent pathway. The
nitial trial cohort significantly differed to the Australian popu-
ation (U12 AcademyTrial, �2 = 10.00, p < 0.05). The older cohorts
emonstrated significant birth quartile differences between the
ohort and the sample from where the cohort originated
U19 Academy, �2 = 11.29, p < 0.05; CombinesTrialled, �2 = 152.42,

 < 0.001; AFLBrownlowVotes, �2 = 18.18, p < 0.001).
Table 2 shows the OR and their 95% CI for the odds of belonging

o a particular quartile and half-year subgroup. The OR analyses
evealed greater odds of being born in Q1 vs Q4, Q2 vs Q4 and
I vs H2 at every level of the talent pathway. The ORs revealed

hat players selected for either entrance into the academy (i.e. U12
cademy) or continual transition in the academy program (i.e. U15
cademySelected and U19 Academy) were more likely to have been
orn in the first two quartiles of the selection year compared to
he fourth quartile. Fig. 1 shows the quartile distributions of an AF
alent pathway.

. Discussion

The purpose of this investigation was to examine the prevalence
nd first instance of the RAE throughout an AF talent pathway util-
sing birthdate data from an AF academy, AFL state, national and
nternational combines and the AFL. The findings suggest a clear
nd substantial bias towards Q1 and Q2 born players through-
ut the entire pathway, appearing in the U10–U12 cohorts. The
hi-square analysis demonstrated evidence of the RAE at differ-
nt stages throughout the talent pathway when compared against
he cohort’s previous group of origin. Additionally, OR analyses
evealed players born in Q1 and Q2 were more likely to be involved
n a high-level AF development program compared to players born
n Q4. These odds peak in the U19 Academy cohort, with play-
rs 5.7 times more likely to be born in Q1 compared to Q4. Most
otably, as competition for a smaller number of selection positions
ccurs, RAEs are amplified. Specifically, in the U12 AcademySelected

ohort, 61.8% were born in the first half of the year. These results
re similar to the U15 AcademySelected cohort (61%) and the U19
cademy, CombineTrialled and CombineDrafted cohorts (65.4, 60 and
9.1%, respectively).
edicine in Sport 22 (2019) 741–745 743

In youth male sports, player progression is facilitated through
talent development pathways characterised by continuous selec-
tion and deselection processes.22,23,9 The current findings are
consistent with an assessment of the RAE in the United Kingdom’s
rugby league development pathway.8 In cohorts where selection
for a smaller number of positions occurred, RAEs were amplified.
They report players selected for an U15 national camp were 7.2
times more likely to be born in Q1 compared to Q4. Consistent
with these selection biases to early born players, players in the
present study selected to transition into the U16 development pro-
gram were two times more likely to be born in Q1 compared to Q4.
Although there is disparity in the size of the odds (potentially due to
the different sports observed), Q1 born players are still provided a
clear and significant advantage over relatively younger peers. How-
ever, these odds decrease to 2.1 times in the CombinesDrafted cohort,
with the AFLRisingStarNominees reducing further to 1.8 times for first
half-year born players compared to second half-year born players.
The reduction in odds demonstrates a decrease in the chances of
being born in the first half of the year compared to the second as the
pathway progresses. These findings are consistent with research
in high-level junior AF players, highlighting that relatively older
players are actively deselected or drop out as they progress into
higher-level AF.15

In contrast, players in the top ten recipients for the AFLs best and
fairest award are 12.6 times more likely to be born in the first half
of the year. Although it is difficult to determine the reasons for the
large bias, and the lack of longitudinal analyses makes it impossi-
ble to establish causation, it may  be explained by greater exposure
throughout a talent pathway providing relatively older players
with greater chance to develop sporting expertise. Moreover, rel-
atively older players are more frequently exposed to leadership
roles throughout their development and schooling,24 resulting in
well-developed leadership skills throughout adulthood. Regard-
less, these findings indicate that the effect of relative age on career
progression in AF may  be latent where relatively older athletes may
be advantaged well into their AF careers. Future research is required
to examine this concept.

Previously, youth players born late in the selection year have
shown higher dropout rates in soccer13,9 and ice hockey.1,25 As
such, sport programs may  systematically exclude later born play-
ers because of their lack of physical development compared to
early born players.9 A potential solution to mitigate the system-
atic exclusion of players based on relative age may  be to eliminate
the deselection process during adolescence. In support, the U15
Academy cohort in this study showed the smallest overrepresen-
tation of Q1 and Q2 born players compared to Q4 born players,
respectively (27.8%, 25.3% & 24.2%). During this period in the
academy, no active deselection occurred until the conclusion of
the season for the U15 age group only. Prior to this, the players
develop through the U13 and U14 seasons without the chance of
being deselected. As such, this evidence suggests that eliminat-
ing active deselection may  be a potential method to reduce the
RAE, allowing players to develop and have continual exposure to
higher-level coaching and resources. However, evidence from soc-
cer suggests that repeated incidences of selection and deselection
throughout youth development, rather than long-term continuous
presence in an academy, may  be more beneficial to reaching pro-
fessional playing status.22 Future research should aim to address
whether the avoidance of a deselection process during high-level
development is beneficial for playing professional AF.

This study analysed the RAE in a ‘typical’ pathway from initial
entry into an academy through to senior elite competition. Despite

its clear strengths, some limitations need to be considered. The
data collected was only from one high-level youth academy, so
may  not be representative of an entire AF pathway. Furthermore,
there was  missing date of birth data in the combines dataset. As
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Table 1
Distribution of birth date data for academy players, AFL Combines, Rising Star Nominees and top 10 Brownlow Votes recipients.

Birth quartile Half-year

N Age Q1 (n, %) Q2 (n, %) Q3 (n, %) Q4 (n, %) �2 H1 (n, %) H2 (n, %) �2

Australian
population
10–12 years

831 514 203 063
(24.4%)

206 222
(24.8%)

215 141
(25.9%)

207 088
(24.9%)

409 285
(49.2%)

422 229
(50.8%)

U12  AcademyTrial 514 10.9 ± 0.9 136 (26.5%) 150 (29.2%) 124 (24.1%) 104 (20.2%) 10.00* 286 (55.6%) 228 (44.4%) 8.54*

U12
AcademySelected

89 10.7 ± 0.9 27 (30.3%) 28 (31.5%) 15 (16.9%) 19 (21.3%) 2.67 55 (61.8%) 34 (38.2%) 1.37

Australian
population
13–15  years

756 405 188 118
(24.9%)

186 700
(24.7%)

194 759
(25.7%)

186 828
(24.7%)

374 818
(49.6%)

381 587
(50.4%)

U15  Academy 277 13.6 ± 0.9 77 (27.8%) 70 (25.3%) 63 (22.7%) 67 (24.2%) 10.71* 147 (53.1%) 130 (46.9%) 8.94*

U15
AcademySelected

41 14.9 ± 0.3 12 (29.3%) 13 (31.7%) 9 (22%) 7 (17%) 1.57 25 (61%) 16 (39%) 1.03

Australian
population
16–19  years

1 012 346 252 553
(24.9%)

252 706
(25%)

259 612
(25.6%)

247 475
(24.5%)

505 259
(49.9%)

507 087
(50.1%)

U19  Academy 131 16.4 ± 1.0 53 (40.5%) 32 (24.4%) 32 (24.4%) 14 (10.7%) 11.29* 85 (64.9%) 46 (35.1%) 0.84
CombinesTrialled 2989 17.7 ± 2.8 982 (32.9%) 809 (27.1%) 698 (23.3%) 500 (16.7%) 152.42** 1791 (59.9%) 1198 (40.1%) 32.24**

CombinesDrafted 181 18.4 ± 1.2 61 (33.7%) 46 (25.4%) 39 (21.5%) 35 (19.4%) 1.25 107 (59.1%) 74 (40.9%) 0.04
AFLRisingStarNominees 115 20.1 ± 0.8 42 (36.5%) 24 (20.9%) 32 (27.8%) 17 (14.8%) 4.54 66 (57.4%) 49 (42.6%) 0.14
AFLBrownlowVotes 50 26.2 ± 2.7 17 (34%) 22 (44%) 6 (12%) 5 (10%) 18.18** 39 (78%) 11 (22%) 8.69**

Notes: �2, Chi-square.
* p < 0.05.

** p < 0.001.

Table 2
Odds Ratios (and 95% confidence intervals) for distribution of birth dates in academy players, AFL combines, Rising Star nominees and top 10 Brownlow votes recipients.
These  odds are calculated in reference to quartile four, and the second half of the year

Birth quartile Half-Year

N Q1v Q4 Q2v Q4 Q3v Q4 H1v H2

U12 AcademyTrial 514 1.4 (1.06–1.89) 1.6 (1.21–2.16) 1.3 (0.93–1.68) 1.6 (1.23–2.01)
U12  AcademySelected 89 1.6 (0.81–3.16) 1.7 (0.86–3.32) 0.7 (0.35–1.58) 2.6 (1.42–4.79)
U15  Academy 277 1.2 (0.82–1.76) 1.1 (0.72–1.55) 0.9 (0.62–1.36) 1.3 (0.91–1.78)
U15  AcademySelected 41 2.0 (0.69–5.77) 2.3 (0.79–6.41) 1.4 (0.45–4.10) 2.4 (1.00–5.92)
U19  Academy 131 5.7 (2.94–10.93) 2.7 (1.36–5.34) 2.7 (1.36–5.34) 3.4 (2.05–5.67)
CombinesTrialled 2989 2.4 (2.16–2.76) 1.9 (1.63–2.10) 1.5 (1.34–1.73) 2.2 (2.01–2.47)
CombinesDrafted 181 2.1 (1.31–3.42) 1.4 (0.86–2.33) 1.1 (0.68–1.91) 2.1 (1.37–3.17)
AFLRisingStarNominees 115 3.3 (1.75–6.29) 1.5 (0.77–3.01) 2.2 (1.15–4.29) 1.8 (1.08–3.06)
AFLBrownlowVotes 50 4.6 (1.55–13.84) 7.1 (2.40–20.81) 1.2 (0.34–4.31) 12.6 (4.87–32.38)
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Fig. 1. Quartile distributions (
uch, these missing values were not included in the analyses. How-
ver, the observation of specific selection points throughout an AF
alent pathway enhances the understanding of the RAE and how
t develops. Whilst it also must be considered that the study is
F players in a talent pathway.
cohort cross-sectional, and therefore no causation can be estab-
lished. Nonetheless, the extensive dataset allowed comparison to
the Australian population and to a reference cohort from which the
observed sample originated. Future research should aim to analyse
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he birthdate data from numerous AF academies, rather than just
ne, and use longitudinal follow up to assess whether being rela-
ively older throughout a development pathway is advantageous
or career progression.

. Conclusion

This study examined the birth quartile and birth-half distribu-
ions through an AF talent pathway. The substantial RAE evident
ighlights important findings not previously reported in younger
ohorts and confirms the outcomes from research involving older,
igh-level AF players. There was a strong bias towards players born

n Q1 and the first half of the year for all cohorts observed. Specif-
cally, the RAE was evident in athletes aged U10–U12 and was
mplified at points where competition for selection occurred. This
s the first study to show that RAEs may  affect career progression
efore being selected into a high-level AF development pathway at
16. Although the RAE was present in all cohorts and an overrep-

esentation of players born in Q1 was apparent, the RAE was not
s substantial in the U15 Academy cohort. Nonetheless, this study
ighlights the RAE exists in AF athletes as young as 10 years and
ighlights its prevalence throughout a talent pathway, with peaks
ccurring when players are actively selected or deselected. Fur-
her, the presence of a RAE in professional adult AF counters recent
vidence arguing the ‘evening out’ of the RAE in adulthood. The pre-
ailing RAE in adulthood indicates that stronger strategies must
e implemented to have a stronger mitigation effect on the RAE.
espite increased awareness of the RAE, coaches and practition-
rs should be assisted with evidence-based strategies to prevent
n overrepresentation of relatively older players throughout the
evelopmental pathway in AF.
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