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Abstract

The Relative Age Effect (RAE) is a biased distribatof elite athletes’ birthdates,
with an over-representation of those born at thgrimeng of the competitive year and an
under-representation of those born at the end. ilResp abundant literature, the impact of
sex on this phenomenon remains neglected by mesarehers. This study investigated the
whole sample of female soccer players affiliatetheoFrench Soccer Federation for the
2006-2007 season £ 57,892). It first aimed at testing the presesicRAE depending on
age. Next, we looked at the birthdates of dropéayers during the next season=15,285),
to test whether relative age accounts for dropaum fthe activity. The analyses revealed
significant differences between the expected arseed distributions for all age categories.
Furthermore, a significantly biased distributiordodpout players’ birthdates was found for
the less than 10, less than 14 and less than égarégs. As a whole, dropout players are
under-represented in Q1 and Q2, but over-repredem®3 and Q4. This study completes the
literature on RAE among females, but the inconswstef the results calls for more research

on this population.
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Relative Age Effect in Female Sport: A Diachronic Examination of Soccer Players

Introduction

The Relative Age Effect (RAE) is a phenomenon atligiobserved by Grondin,
Deshaies and Nault (1984), and consists in a bidiséiibution of elite players’ birthdates.
What is generally noticed is an over-representaticathletes born at the beginning of the
competitive year but an under-representation opjeeborn at the end of it. It is considered to
derive from the age categories distinguished bytspstances to organise and try to balance
youth competition. Most of the time, children arbkescents born during two consecutive
years are gathered in a common category. Thusirvateystem using the first of January as
cut-off date, a child born in January of the fiyeair of a category will show a discrepancy of
up to 23 months with a child born in December @&f $kcond year. This difference in relative
age is likely to induce important variations innbsrof physical (Tanner & Whitehouse, 1976)
and cognitive development (Bisanz, Morrisson & Dub®95), the discrepancies being
particularly marked during puberty (Delorme & Raspa2009). The advantages regarding
physical characteristics (i.e., in height, weighswength) can undoubtedly impact those
young players’ perceived potential in the actiidelsen, Van Winckel & Williams, 2005).
Those born at the beginning of the competitive yearmore easily identified as “talented” or
“promising”, and consequently, they are more offelected to be part of elite groups or to
play within national youth teams. They benefit frthis early exposition that may bring them
determinant technical and strategic skills (Willer2000; Ward & Williams, 2003).

This differentiated access to high level trainimgl @ompetition is considered as a
kind of discrimination, since it disadvantages pl&yborn late after the cut-off date, reducing
drastically their chances to access to the eliteg®yt & Hay, 1999; Simmons & Paull, 2001;

Edgar & O’Donoghue, 2005). Even if such discrimioatseems involuntary, it needs to be



examined cautiously, given the profits that camti@eved through the practice of certain
sports.
RAE and Dropout

In addition to partly conditioning the access tghlevel practice, the differences of
experience induced by relative age are likely ta lbector of dropout for the young
participants born late in the competitive yearstibecause of a less advanced physical
development, they might experience a reduced tinpéag during official games, as
suggested by the study of Vaeyens, Philippaertdvéadoha (2005). Additionally, relative age
may be accompanied by divergences in terms ofpgglfeptions. Indeed, players born at the
end of the competitive year may encounter moreugatsituations of failure or inferiority,
and such negative situations are likely to undeentiose players’ feelings of competence
and self-worth.

Past literature in sport psychology reveals thdticed opportunities to play (Guillet et
al., 2002), as well as low perceptions of sport getence significantly contribute to the
cessation of the practice of team sports (Ommuné&séaglum, 1991a, 1991b; Guillet et al.,
2006). Thus, the RAE traditionally observed amolitg samples could also be the result of
more important rates of dropout among players kaimnin the competitive year. In this vein,
[Authors] show that among male basketball playgedabetween 9 and 15 years old, and
female players aged from 8 to 15 years, those inaitme end of the year are over-represented
among dropout players, whereas those born eady thi¢ cut-off date are under-represented.
Such a biased distribution in the birthdates opdud players also emerged among male
soccer players aged from 8 to 17 years old [Auihors
Competition and RAE

Even if the role of the cut-off date chosen to teeaye categories among young

participants is deemed central in the RAE phenomeib@ not considered as the only



necessary condition for its presence. Insteadair teview of the literature, Musch and
Grondin (2001) present it as the result of “a miataf physical, cognitive, emotional, and
motivational causes work together to produce thecéf(p. 159). The first element they
underline iscompetition. Indeed, in the case of a low competition, any@laan belong to

the team and may benefit from numerous opportuitelay, because there is a place for
everyone. As the authors advance, “the larger tlo¢ @f potential players, for a given sport in
a given category, the strongest the resulting RAdtkl be” (p. 154). In this vein, if the
number of potential players is superior to the alc$tructures (i.e., number of teams, number
of players in a team) and infrastructures (i.euiggent available and time slots), there will
be an accrued competition between them to beloageéam. In these conditions, the priority
will be given to the more performing players, pdi@iy those born early in the competitive
year, who benefit from a better perception fromat@s regarding their potential in the
activity, compared to players born later in therygtelsen et al., 2005).

This said, it is logical to expect a RAE to app@goopular activities, which is subject
to cultural disparities (i.e., the popularity ofeogport varies from one country to another). For
instance, in Canada, a RAE was systematically ebddor ice-hockey (e.g., Barnsley,
Thompson & Barnsley, 1985; Barnsley & Thompson,898rondin & Trudeau, 1991),
which represents the most popular activity in taantry, whereas no effect was observed for
volleyball (Grondin et al., 1984), a low developgmbrt. Some authors also underlined the
link between the strength of the RAE and the le¥giractice studied in a given sport: the
more the level increases, the stronger the RAEs Gtiirelation has particularly been shown
in ice-hockey and soccer (Musch & Grondin, 2001).

Factors of Successin the Activity and RAE
The second main factor underlined by Musch and @ro(2001) is the prevalence of

physical attributes for performance in the activilost of the studies in which a RAE was



observed concerned activities in which height, Wweignd strength represent key factors of
success, like team sports involving physical cdrdach as ice-hockey (e.g., Grondin &
Trudeau, 1991), football (e.g., Daniel & Janss&&87), soccer (e.g., Helsen et al., 1998), or
other individual activities, like tennis or swimmngifiBaxter-Jones, 1995). Conversely, in other
activities, the physical attributes cited can bensas relatively independent from success,
because other parameters, such as motor skillsyare prevalent, or can even be seen as
counter-productive, because being short and thpneferable for performance. This is the
case for example for dance or gymnastics, whichilshihus not be prone to a RAE.
Accordingly, Van Rossum (2006) did not find RAEsag Dutch dancers. This hypothesis
was also sustained by the work of Baxter-JonedHahiohs (1996) and of Malina, Bouchard
and Bar-Or (2004), who showed that a late pubedy an advantage for young dancers and
gymnasts. Besides, a positive correlation was fdgtdieen a late puberty and elite
gymnastics practice (Baxter-Jones et al., 1995jidall994).
Sex and RAE

Musch and Grondin (2001) stated that stronger Rektesild be observed in male
youth sports, compared to female samples. AccordirBpxter-Jones (1995), such
differences would result from a complex interactoi@miween the biological differences due to
puberty and sociological factors. In fact, whensidaring the two factors presented above, as
sport represents a masculine area, competitioxpisated to be higher among boys than girls,
leading to a greater RAE (Musch & Grondin, 200&yided, if an early physical development
gives an important advantage to young sportsmemeimy activities, it appears to be a
disadvantage for young sportswomen, given theiagisiocial pressures around their body
(Vincent & Glamser, 2006). This stereotyped repmest@on of the female body may lead
early developed girls to drop out from sports atés (Shakib, 2003), reducing that way the

potential strength of the RAE. Finally, becausam®arlier puberty in girls, and the bigger



variance in the development of puberty in boyshatmoment of the selection process, there
would be greater physical disparities due to reéadige among boys, compared to girls
(Baxter-Jones, 1995).

However, in spite of an abundant literature on ffienomenon in the sport setting,
the impact of sex remains neglected by most resees¢Musch & Grondin, 2001; Wattie et
al., 2007). Studies concerning female samples@remly scarce to date, but they revealed
inconsistent results. To our knowledge, only fingdges concerned the examination of RAE
in female samples. Two of them concerned popul@viaes, i.e., where an important
competition should enhance RAE, but where physittabutes are considered as
handicapping or at least not advantageous, nanyanagstics and dance. Baxter-Jones
(1995), studying elite British gymnasts, observedRAE neither for males or females. Van
Rossum (2006) reached the same conclusions witprpfessional Dutch dancers.

Conversely, the three other studies concerned spamts were a RAE was
traditionally observed among male athletes. Fidstprme, Boiché and Raspaud (in press),
investigating French elite championships in teaortspreport no RAE for female soccer,
basketball and handball players, whereas sevepaifisant effects emerged for male players
in ice hockey and trends were observed for rughgruand handball. In the same vein,
Vincent and Glamser (2006), analysing a samplée/efelar American soccer players, report a
more systematic and stronger RAE for males, congparéemales. Finally, Delorme and
Raspaud (2009) observed a significant RAE in alithaccategories of French basketball
players, aged from 7 to 17 years. The effects weesm more pronounced for girls compared
to boys. Those results suggest that among femalg atite samples, there is actually no or
weak RAEs. However, the only study conducted onlegg/oung sport participants reveals a
significant effect for both girls and boys.

Purpose of the Study and Hypotheses



Given those contradictory results and the reduceaber of studies having
investigated female athletes in the past, it segmnsal to look at original samples of this
population in order to better understand the impésex on the occurrence of RAE. With
this regard, the purpose of the present study wafotd. Investigating the female soccer
players affiliated to the French Soccer Federdt8F) for the 2006-2007 season, it first
aimed at examining the presence or absence of FRedEmdling on age. This was made by
looking at every age category in a diachronic pecspe. Next, we looked at the birthdates of
the players that had not reiterated their affiiatior the 2007-2008 season, in order to test
whether relative age account for female dropouhftbe activity.

Given the previous research discussed above, théotlowing hypotheses are
formulated:

1) We expect a systematic RAE in all youth age categdiut no effect in the
adult category.

2) We expect an over-representation of late-born oiildn dropout and an
under-representation of those who are born eatlyarcompetitive year for each youth

category. Concerning the adult category, a unifdistribution of dropouts is expected.

Materials and methods
Data Collection
For the purpose of the present study, the bithdsHtal French female players
affiliated to the FSFn(= 57,892) during the 2006-2007 season were celleitom the
federation database. Among this sample the FSFcal®municated the birthdates of the
players that did not reiterate their affiliatiorr the 2007-2008 seasom £ 15,285). This
information was communicated after the 2007-20@&se was over, so as to avoid

considering as dropout players that had taken liceince late during the season. Among



female players, the FSF distinguishes 6 age caegdless than 8 years”, “less than 10
years”, “less than 12 years”, “less than 14 yedie%s than 17 years” and “adults”.
Data Analysis

In past literature, the presence of a RAE is datethby showing a significant
difference between the expected number of playemns by month or quarter (i.e., three
consecutive months period) and the observed digioitr. For each of the 6 categories
presented, the players’ birthdates were classified4 quarters. Since the cut-off date used to
form age categories has been modified by the Fakefd, Turpin & Carling, 2008), the
players born before 1982 were classified from Qaguést-October) to Q4 (May-July) and the
players born in 1982 and after were classified f@in(January-March) to Q4 (October-
December).

A chi-square goodness-of-fit test was then perfaknsemparing the expected and
observed distribution of birthdates. In line wittepious research, for each age category, the
expected distribution was calculated based on &iermal birth statistics by month and year
for females, using weighted mean scores. Thosevaata obtained through the National
Institute of Economical Statistics and Studies. &dmg dropout players, the expected
distribution considered was based on the birthdaibssrved for the whole population of
females licensed soccer players by month and ysarg weighted mean scores. For this type
of analysis, this procedure is deemed more adedjuatethe use of national standards for

comparison [Authors].

Results
Table 1 presents the birthdates’ distribution bgrtgr for each age category identified

for female players by the FSF, during the 2006-28€5s0n.



****Please insert Table 1 approximately here****

The analyses reveal statistical differences betweapected and observed distributions
for all age categories. For all youth categoriesrdsults reflect a classical RAE with an over-
representation of players born in Q1 and Q2, angnaer-representation of players born in
Q3 and Q4. For the “adult” category, however, thgnametry observed derived from this
classical pattern: players born in Q2 and Q4 asz-oepresented, but those born in Q1 and
Q3 were under-represented.

Table 2 presents the rates of dropout for eaclcamggory for the 2006-2007 season.

****Please insert Table 2 approximately here****

The dropout rate increases in the first age categand from the “less than 12 years”

and on it approximates 30%. The general turnoverisaequal to 26,4%.

Table 3 presents the birthdates distribution byrtgunaf dropout players for the 2006-

2007 season, for each age category.

****Please insert Table 3 approximately here****

A significantly biased distribution was found fdwetless than 10, less than 14, and

less than 17 categories. As a whole, dropout ptages under-represented in Q1 and Q2, but

more often over-represented in Q3 and Q4. Converded birthdate distribution was

distributed as expected for the less than 8, lems 12, and adult categories.

Discussion
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A relative age effect (RAE) has traditionally bedserved among male athletes of
elite level in sports where physical attributeshsas weight, height and strength represent key
factors for success. This phenomenon can thusdreasethe consequence of a selection bias
favouring players born at the beginning of the cetitiye year and potentially higher rates of
dropout among players born at the end. Very litlenown about RAE among female
athletes, and the handful of studies that invetay¢his population report heterogeneous
results. This research thus aimed at exploring-tkeach female soccer players for the 2006-
2007 season. We studied their birthdates distobutompared to the national standards.
Moreover, we distinguished a sample of dropoutgigayn order to examine whether their
quarter of birth could account for this behaviour.

A Systematic RAE

Because a high competition between players andréhaalence of physical attributes
for performance have been pointed out as necessaditions for a RAE to occur (Musch &
Grondin, 2001), we expected a significant RAE tesge among youth categories, as was
observed for French basketball players by DelorntkRaspaud (2009). Conversely, because
a very weak effect appeared for 17-year Americaceoplayers (Vincent & Glamser, 2006)
and no effect at all was observed for French sqalegfers in the national championship
(Delorme, Boiché & Raspaud, in press), we positatl there should be no significant effect
for the adult category.

These hypotheses were partially supported sina@médisant distortion emerged
between the observed distribution by quarter aedhitional distribution for all age
categories, including adults. The distortion obedramong youth players respect the
traditional RAE, with players born in Q1 and Q2 evepresented, and players born in Q3
and Q4 under-represented. This result echoes tiamed in basketball by Delorme and

Raspaud (2009) and reinforce the idea that suchgshenon particularly arises in popular
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team sports involving physical contact. On the ptiend, the significant effect obtained for
adults contrasts with past literature in this atgtiwith female samples (Vincent & Glamser,
2006; Delorme, Boiche & Raspaud, in press). Evéndfpattern is less clear than for youth
categories, the main irregularities observed gbénsense of a RAE, with a very important
over-representation of players born in Q2 and & wearked under-representation of players
born in Q4.

Moreover, it should be outlined that in the twotpssadies conducted on female
soccer, the participants were elite players invibivethe national championship, whereas the
sample of the current study includes players dkeakls. Given the size of this sample, which
include the whole French female soccer playerscanereasonably think that it represents an
‘average’ level. In this vein, the systematic RA&iced in this study disappears in the French
female elite level where Delorme, Boiché and Radgaupress) did not find any RAE.
Contrary to males among who the elevation of thiellef practice was found to enhance the
magnitude of the RAE (Musch & Grondin, 2001), ibks like among females, the higher the
level, the lower the RAE is. A social explanati@@ss necessary to justify this apparently
paradoxical result.

As suggested by Vincent and Glamser (2006), spcessures that encourage
adolescents to conform to gender-based stereotypsg prevent females from achieving
excellence in competitive sport, especially earbtumng females. The physical
characteristics needed for athletic accomplishraemsometimes opposite to the
representation of the ideal female body, whichldb&thin and tiny (Choi, 2000). Shakib
(2003) noted that the consequence of such oppostay be for some girls to drop out from
sports at some point during puberty. Thus, suah cohflicts could lead outstanding female
players to drop out from soccer or to renouncentelde practice. Because of the physical

differences due to relative age, those pressumshanembarrassment associated should be

12



particularly high for players born at the beginnofghe year, which may explain why the
birthdates distribution reveals no RAE among qliteyers. In brief, if an early physical
development acts as an important advantage forgymales in many sports, it also acts as a
socially constructed disadvantage for young femalgish could facilitate their dropout from
sports activities.

Nevertheless, this interpretation remains spea@atind more research is needed to
specifically examine if among female players invaghat a good level of practice, there are
actually more dropout among those born at the Ineggnof the competitive year, compared
to those born in the last quarter.

A Dual Mechanismresulting in RAE

The second purpose of the study was to examinehwhtte birthdates distribution of
females players who dropped out from soccer woigidificantly differ from the values
observed in the whole sample of licensed playeesaBse of the physical inferiority
occasioned by relative age, and the potential egdlopportunities to play and lowered self-
perceptions, we hypothesised the dropout playebs tover-represented in the last two
quarters of the competitive year, and those bormgduhe first two quarters to be under-
represented. Because this phenomenon may ceasphwaltal growth, we set this
hypothesis only for youth categories, and expestedignificant effect among adults.

This hypothesis was partially supported, sincdnree¢ age categories (less than 10, 14
and 17 years), the players born in the last 6 nwotithe competitive year were over-
represented, whereas those born in the first 6 Insomére under-represented, in the dropout
sample. The reverse asymmetry observed in the Igbaipailation (in fact, the classical RAE
distribution) would thus partly be due to this unaldistribution of dropouts. A fruitful

perspective of research would be to verify if thetbrs cited earlier (e.g., opportunities to
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play and self-perceptions) can actually be consmles mechanisms through which more
important dropout rates are obtained among pldyans in Q3 and Q4.

It should also be underlined that in spite of ambgeneous distribution of dropout
players in the less than 8 and less than 12 sulippgrahose categories were subject to a
significant RAE. In other words, girls born in QidaQ2 are more prone to begin to play
soccer, compared to their younger counterpartss@born in Q3 and Q4, potentially because
of their less advantaging physical attributes, shdund of “self-selection” process before
even trying the activity. The RAE can thus be sa®the result of two simultaneous
phenomena. On the one hand, children born at tth@®fa competitive year would be less
likely to undertake the practice of an activitywhich weight, height or strength can be seen
relevant for performance. On the other hand, thdse begin to practice are more likely to

drop out from it, and have fewer chances to bectsdeand to reach the elite.

Perspectives

Based on the whole population of the French Sd€ederation players for the 2006-
2007 season, this study investigated in a diachnosispective the RAE among females. A
significant RAE was observed for all categorieggasting that this effect seems decrease
with level among females, contrary to what was olesttamong males. Besides, the analysis
of the birthdates distribution suggests that thiermenon results from a dual mechanism: a
higher rate of dropout among players born latéh@édompetitive year, and a bigger
proportion of players born early in the competitijgar among beginners.

Those results demonstrate the importance for RAEBareh to conduct more studies
on female athletes, who remain neglected to ddte.cbntradictory results obtained in the
rare studies involving female participants showt tha current knowledge on the mechanisms

explaining the presence or absence of RAE stiltlaee be improved.
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Table 1. Distribution of French female soccer players (2Q067).

2

Category Q1 Q2 Q3 Q4 Total P
Adults 5,425 5,905 5,748 5,686 22,764 62.14 <.0001

(A) (-168) (+434) (+91) (-357)

Under 17 2,154 2,338 2,208 2,084 8,784 9.54 <.05
(A) (+26) (+106) (-54) (-78)

Under 14 1,450 1,478 1,429 1,259 5,616 25.50 <.0001
(A) (+114) (+45) (-18) (-141)

Under 12 1,860 2,058 1,968 1,888 7,774 8.72 <.05
(A) (+8) (+102) (-38) (-72)

Under 10 1,938 2,023 1,896 1,663 7,520 41.35 <.0001
(A) (+133) (+118) (-42) (-209)

Under 8 1,495 1,446 1,331 1,162 5,434 64.58 <.0001
(A) (+190) (+82) (-78) (-195)

Total U8-U17 8,897 9,343 8,832 8,056 35,128 103.92 <.0001

(A) (+472) (+415) (-202) (-685)

Note: A is the difference between the observed distrilougiod the theoretical expected distribution.
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Table 2. Dropout in French female soccer (2006-2007).

Category Total Dropout %

Adults 22,764 6,743 29.62
Under 17 8,784 2,404 27.37
Under 14 5,616 1,689 30.07
Under 12 7,774 2,159 27.77
Under 10 7,520 1,686 22.42
Under 8 5,434 604 11.12
Total 57,892 15,285 26.40
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Table 3. Distribution of dropout in French female soccerq@2007).

2

Category Q1 Q2 Q3 Q4 Total Y P
Adults 1,547 1,747 1,770 1,679 6,743 4.92 <.18
(4) (-60) (-2) (+67) (-5)
Under 17 568 612 679 545 2,404 12.33 <.01
(4) (-21) (-28) (+74) (-25)
Under 14 412 414 441 422 1,689 8.72 <.05
(A) (-24) (-31) (+11) (+44)
Under 12 536 579 557 487 2,159 3.66 <.30
(A) (+19) (+8) (+10) (-38)
Under 10 402 458 395 431 1,686 13.71 <.01
(A) (-33) (+4) (-30) (+58)
Under 8 176 168 146 114 604 2.70 <.44
(A) (+10) (+7) (-2) (-15)
Total U8-U17 2,094 2,231 2,218 1,999 8,542 3.05 <.38
(A) (-4) (-14) (+64) (-46)

Note: A is the difference between the observed distrilougiod the theoretical expected distribution.
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