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Abstract 26 

FC Barcelona is a multi-sport organisation that adopts a talent identification approach that emphasises 27 

the technical, psychological and perceptual-cognitive attributes. It is unclear within this type of sporting 28 

selection model whether the RAE exists.  Consequently, the aim of the study was to evaluate the relative 29 

age effect (RAE) across multiple sports and age groups at FC Barcelona. The birth-dates of all players 30 

(n = 6542) affiliated to each sport (male basketball [n = 1013], male [n = 3012] and female [n = 449] 31 

soccer, male futsal [n = 761], male handball [n = 999] and male indoor roller hockey [n = 308]) across 32 

all age groups from U10 to Senior were recorded. These were then categorised into quartiles from the 33 

start of the selection year (Q1 = Jan-Mar; Q2 = Apr-Jun; Q3 = Jul-Sep; Q4 = Oct-Dec) and analysed 34 

for; a) each sport, b) each age group, irrespective of the sport and c) each age group within each sport, 35 

using Chi-squared statistics and odds ratios (OR) with 95% confidence intervals (CIs). Birthdates across 36 

the entire club revealed a RAE (Q1 = 46.1%, Q2 = 27.1%, Q3 = 17.1% & Q4  = 9.7%, X2
 = 29.8, P < 37 

0.01), with OR in Q1, Q2 and Q3 representing a 4.76 (95% CIs:1.96-11.57), 2.80 (1.12-7.03) and 1.77 38 

(0.67-4.63) increased likelihood for selection when compared to Q4, respectively. Despite FC 39 

Barcelona’s approach to talent identification and development, the RAE was still present within youth 40 

age groups (< 18 years old). The current findings provide support that the RAE is more prevalent within 41 

regionally popular sports and reduces with increasing age; however, given the talent identification 42 

processes within FC Barcelona’s sporting model, additional factors beyond the physical attributes, such 43 

as enhanced psychological and perceptual-cognitive attributes, in those born earlier in the selection year 44 

might further influence the RAE. Consequently, current results provide indirect evidence to suggest that 45 

sociological and psychological determinants might be a greater influence on the presence of RAE in 46 

sporting environments that prefer to consider technical and perceptual-cognitive attributes in their talent 47 

development programmes. 48 

 49 

Keywords: Talent Identification, Talent Development, Team Sports, Technical, Selection-bias 50 

 51 
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Introduction 53 

 Relative age effects (RAEs) exist when there is a distinct over-representation of players born 54 

earlier in the selection year for a given cohort. Researchers suggest that this is due to variations within 55 

both the occurrence and rate of growth and maturation within youth sport populations (Malina, 56 

Figueiredo, Coelho-e-Silva, 2017) when stratified by chronological age groups. Indeed, the RAE was 57 

significantly correlated with a team’s final rankings in U-17 German first leagues for soccer (Augste & 58 

Lames, 2011). Recently, Bezuglov et al. (2019) found the RAE to be highly prevalent within Russian 59 

youth soccer and was associated with the level of competitiveness, as the RAE was most pronounced 60 

in the top tier of junior Russian soccer academies and national teams. With respect to other sports, 61 

Ibanez, Mazo, Nascimento and Garcia-Rubio, (2018) found the RAE to be prevalent within elite U-18 62 

basketball, according to position. While the RAE has potential positive implications for success in 63 

specific age groups, it has potentially detrimental implications for talent identification and talent 64 

development in youth populations. A preference for immediate ‘success’ potentially results in a 65 

maturation-selection phenomenon in which there is a preference for selecting early maturers, who 66 

display superior physical qualities than their late maturing counterparts (Lovell et al., 2015; Wattie, 67 

Schorer & Baker, 2015). While the RAE and maturity status should not be viewed as the same construct 68 

(Pena-Gonzalez, Fernandez-Fernandez, Moya-Ramon & Cervello, 2018), the unintended consequence 69 

is that the less biologically mature individual (those born later in the selection year) is viewed negatively 70 

due to their physical disadvantage (Esteva et al., 2006; Lovell et al., 2015; Malina et al., 2015). A 71 

potential consequence is that biologically immature, but technically skilful players are overlooked or 72 

drop-out in the developmental stages of youth development programmes and never attain their full-73 

potential (Bezuglov et al., 2019; Figueredo, Goncalves, Coleho-e-Silva & Malina, 2009). Physical 74 

advantages in strength and power, which are associated with growth and maturation will have a positive 75 

impact upon an individual’s ability to perform specific movement demands commonly exhibited in 76 

team sports (e.g. accelerations, sprints, tackles and jumps) and are often favoured within talent 77 

identification and talent development programmes (Lovell et al., 2015).  78 

 79 
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Lovell et al. (2015), however, reported a strong RAE in prepubertal age groups (U9) across 80 

numerous English soccer developmental programmes, in which the impact of growth and maturation is 81 

negligible. This finding is supported by Cobley et al’s (2009) meta analyses, which displays a RAE in 82 

prepubertal age groups for ice hockey, tennis and soccer. This suggests non-physical factors should also 83 

be considered when examining the RAE in youth sport. As such, sociological and psychological factors 84 

that impact upon the prevalence of the RAE should be considered when examining those involved in 85 

the selection and developmental processes in high level youth sport. Indeed, earlier enrolment of 86 

relatively older players (players born earlier in the selection year) from a young age is likely to lead to 87 

a greater amount of exposure to quality systematic training, formal and expert coaching and increased 88 

access to superior facilities, than their relatively younger counterparts (players born later in the selection 89 

year). Moreover, the relationships between youth players and the key stakeholders within the talent 90 

identification and development processes should also be considered when exploring RAEs within sport. 91 

Research from Larkin and O’Connor (2017) demonstrated that coaches and scouts emphasised the 92 

importance of technical attributes in the talent identification and development processes, providing 93 

further support that a wider array of factors (beyond the physical) need to be considered to develop an 94 

improved understanding of the RAE within youth sport. Consequently, research examining RAEs in 95 

sport should benefit from utilising appropriate theoretical models that enable researchers and 96 

practitioners to develop a wider appreciation of the factors which contribute to the prevalence of the 97 

RAE, and the interdependent relationships between these factors (Hancock, Adler & Cote, 2013; Wattie 98 

et al., 2015). In addition, researchers have often focused on the RAE within a single sport and while 99 

comparisons between published literature can be made, single-study research assessing the presence of 100 

the RAE across multiple sports and age groups is limited. Wide-ranging sport clubs (i.e. those which 101 

are comprised of multiple sports and ages within the same club environment) provide an opportunity to 102 

explore the theoretical models proposed by Wattie et al. (2015) and Hancock et al. (2013) within a 103 

single, elite sports environment. One such club is FC Barcelona, which includes highly trained athletes, 104 

ranging in age from U10 to professional adult status, including (male) basketball, futsal, handball and 105 

indoor roller hockey, as well as male and female soccer.  106 
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Previous RAE research might be regarded as atheoretical and limited to observational studies, 107 

however, both Wattie et al. (2015) and Hancock et al. (2013) have proposed theoretical models to better 108 

explain RAEs in sport. Hancock et al. (2013) propose a social agents model, highlighting the Matthew 109 

effect, Pygmalian effect and Galatea effect as key concepts of the theory which can be used to help 110 

explain the influence social agents have on RAEs. For example, Hancock et al. (2013) suggest initial 111 

RAEs (i.e. in younger age groups) are influenced by the Matthew effect, with relatively older players 112 

being enrolled (by their parents) in sport at an early age. This results in these children acquiring 113 

advanced skills and capabilities (through structured training) in comparison to their relatively younger 114 

counterparts and providing coaches with a talent pool that is filled with relatively older athletes 115 

(Hancock et al., 2013). Subsequently, the Pygmalian effect highlights the impact that perceived 116 

expectations, from others (whether subconsciously or consciously imposed), can have on an 117 

individual’s outcomes. Finally, once individual expectations have been inferred the Galatea effect 118 

suggests players will act congruently with these expectations (Hancock et al., 2013). Consequently, 119 

Hancock et al. (2013) emphasise the impact social agents might have upon RAEs in sport, arguing that 120 

social agents often falsely associate physical maturity with actual performance (skill and physical) 121 

differences (Larkin & O’Connor, 2017).  Wattie et al. (2015) developed a constraints-based model in 122 

which environmental, individual and task constraints need to be considered to develop an understanding 123 

of the existence or non-existence of RAEs. Wattie et al’s (2015) constraints-based model, suggests that 124 

the individual constraints (composed of structural factors [i.e. anthropometric and physical 125 

characteristics] and functional factors [i.e. psychological characteristics]), task constraints (i.e. sporting 126 

demands) and environmental constraints (i.e. broader social constructs) need to be considered when 127 

examining RAEs in sport. 128 

 129 

Meta-analyses exploring the RAE in sport have demonstrated that the presence of the RAE 130 

appears to be influenced by interactions between developmental stages/age categories, competition/skill 131 

level and sporting demands (i.e. sporting context and type) (Cobley, Baker, Wattie & McKenna, 2009; 132 

Smith, Weir, Till, Romann & Cobley, 2018). Alongside the physical traits that are required for success 133 

at the elite level, the FC Barcelona talent identification model emphasises technical and perceptual-134 
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cognitive attributes. This is supported by Gyarmati, Kawk and Rodriguez’s (2014) evaluation of FC 135 

Barcelona’s first team’s unique style of play in men’s soccer, when compared to other top-level 136 

European teams. This approach is advocated throughout the youth set-up and is a product of synergising 137 

the complex and varied determinants of team sport performance (Mallo, 2020). Therefore, FC 138 

Barcelona presents an opportune professional multi-sport model, in which numerous team sports 139 

(basketball, soccer, indoor football, handball and indoor roller hockey) and age groups can be 140 

investigated in relation to the theoretical models proposed by Hancock et al. (2013) and Wattie et al. 141 

(2015). Consequently, an improved understanding of the prevalence of the RAE within a given sporting 142 

context (FC Barcelona), which emphasises the technical and perceptual-cognitive attributes within their 143 

approach to talent identification and development, is likely to have wider implications for the influence 144 

of RAE for both talent identification and talent development in other sporting institutions that adopt a 145 

similar approach. Specifically, the emphasis on technical and perceptual-cognitive attributes within this 146 

context may provide further insights into the extent to which factors beyond the physical, impact upon 147 

RAEs in sport. 148 

 149 

Therefore, the aim of the present study was to evaluate the RAE across multiple sports at FC 150 

Barcelona, which, alongside the required physical traits for elite level success,  emphasise the technical 151 

and perceptual-cognitive attributes in their talent identification and development processes. This will 152 

be done by examining the birth-date distributions within a) each sport, b) each age group (U10, U12, 153 

U14, U16, U18 & Senior Squads), irrespective of the sport and c) each age group within: each sport. It 154 

was hypothesised that based on FC Barcelona’s talent identification model, the RAE would be less 155 

prevalent across all age groups and sports than has been previously reported within the RAE literature. 156 

However, it was hypothesised that the RAE would remain more prevalent within the younger age 157 

groups, relative to the senior squads. Finally, across sports and irrespective of FC Barcelona’s talent 158 

identification model,it was hypothesised that the RAE would be more prevalent in basketball than other 159 

sports, due to the specific sporting (physical) demands, irrespective of the unified club philosophy. 160 

 161 

 162 
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Materials & Methods 163 

Ethical approval was gained from the Ethics Committee for Clinical Research of the Catalan 164 

Sports Council (17/2018 /CEICEGC). The birth-dates of all players (n = 6542) affiliated to each sport 165 

(male: [n = 3012] and female: [n = 449] soccer, male basketball [n = 1013], male futsal [n = 761], male 166 

handball [n = 999] and male indoor roller hockey [n = 308]) within FC Barcelona and across all age 167 

groups (U10 [n = 588], U12 [n = 755], U14 [n = 1488], U16 [n = 1578], U18 [n = 944] & Senior [n = 168 

1189]) were recorded. Data from female athletes was only available for soccer. At senior level, the 169 

men’s soccer team competes domestically in La Liga and internationally in the UEFA Champions 170 

League. The women’s soccer team competes domestically in the Primera Division and internationally 171 

in the UEFA Women’s Champions League. The basketball team compete domestically in Liga ACB 172 

and internationally in the EuroLeague. The futsal team compete domestically in the Primera Division 173 

and internationally in the UEFA Futsal Cup. The handball team compete domestically in the Liga 174 

ASOBAL and internationally in the European Champions Cup. Finally, the indoor roller hockey 175 

competes domestically in the OK Liga and internationally in the European League. Finally, all senior 176 

teams within each of these sports are recognised as professional teams.  177 

 178 

Individuals’ birth-dates were then categorised into relative age quartiles (Q) from the start of 179 

the selection year (Q1 = Jan-Mar; Q2 = Apr-Jun; Q3 = Jul-Sep; Q4 = Oct-Dec). Birth-date distributions 180 

across quartiles were then analysed for: a) each sport, b) each age group, irrespective of the sport and 181 

c) each age group within each sport, using Chi squared (X2) statistics and by calculating odds ratios 182 

(OR) and 95% confidence intervals for the quartile distributions. The Chi-squared statistic assessed 183 

differences between the observed and expected birth-date distributions, with expected birth-date 184 

distributions being calculated using available data from birth statistics for Spain, from 2015 and 2016 185 

(Statista, 2018). In accordance with the study by Lovell et al. (2015), reference values were obtained 186 

from the general population to provide an indication of the birth-date distribution that participate within 187 

grassroots level sport (i.e. the talent pool from which these players are selected). This resulted in 188 

reference values of 24.4, 24.3, 26.1 and 25.1% for Q1, Q2, Q3 and Q4, respectively. Chi-squared 189 
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statistics, however, do not reveal the magnitude and direction of the existing relationship and therefore 190 

OR were also calculated to examine the bias of birth-date distributions within sub-groups (Q1, Q2, Q3 191 

and Q4). The OR compared the birth-date distribution of a particular quartile (Q1, Q2 or Q3) with the 192 

reference group, which consisted of the relatively youngest players (Q4). A higher OR indicates an 193 

increased representation of players who were born in that particular quartile compared to the reference 194 

quartile Q4, and were considered significant when the CI range did not include a value ≤ 1.00. Finally, 195 

where appropriate the alpha level was set at P < 0.05. 196 

 197 

Results 198 

The frequency and percentage distributions of players’ birth quartiles within each sport are 199 

presented in Table 1. The Chi-squared showed significant deviations across quartiles for all sports, with 200 

basketball and male soccer displaying substantially larger X2 values (44.7 and 53.6, respectively) than 201 

other sports. All sports, excluding female soccer, displayed the highest percentage distribution of 202 

birthdates within Q1, with a progressive decline to Q4. Female soccer, however, displayed a larger 203 

percentage distribution of birthdates within Q2 (32.5%), when compared to Q1 (30.1%). OR revealed 204 

that basketball and male soccer had higher and comparable RAE, with female soccer, futsal, handball 205 

and roller hockey demonstrating weaker, though significant, effects. 206 

 207 

The frequency and percentage distributions of players’ birth quartiles within each age group 208 

are presented in Table 2. The X2 showed significant deviations across quartiles for all youth age groups 209 

(U10, U12, U14, U16 and U18). Within the senior squads, however, there was no significant difference 210 

between the birthdate distribution of senior players and the expected birth-date distributions (X2 = 4.2, 211 

P = 0.24). In all age groups, Q1 birthdates were most overrepresented, with a progressive decline to Q4 212 

- though the inter-quartile differences dissipated with increasing age. Analysis of the RAE within each 213 

age group, using odds ratio analysis (OR), revealed that the RAE was most prevalent within the U10 214 

age group, with U12 to U18 age groups still displaying a RAE. Although, there was shown to be a 215 

reduction in OR values between Q1, Q2, Q3 and the reference value of Q4, with increasing age.  216 
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The frequency and percentage distributions of players’ birth quartiles within each age group 217 

and each sport, are presented in Table 3. According to the X2 statistic, the RAE was present within all 218 

youth age groups (U18 and below) and across all sports excluding the roller hockey U12 age group, in 219 

which there was a substantially smaller number of players. In senior squads the X2 statistic was shown 220 

to be significant within basketball, male soccer and roller hockey, however, the value of the X2 statistic 221 

in all senior squads was lower than the X2 values provided in the younger age groups, for the respective 222 

sports. Odds ratio analysis supported these findings, demonstrating that there is a consistent bias 223 

towards individuals born early in the selection year, particularly within those born within Q1. The 224 

largest OR values were found in the younger age groups within basketball and male soccer, in which 225 

there were a higher number of players in each sport. The OR values within female soccer, futsal, 226 

handball and roller hockey also support the presence of the RAE; however, the extent to which there is 227 

a bias (e.g. the size of the OR) for those born earlier within the selection year was lower than those 228 

found in basketball and soccer. 229 



10 

 

Table 1: Birth quartiles by sport across all age groups. 230 

Note: * = significant effect at an alpha level of P < 0.05. Q1 = Jan – Mar, Q2 = Apr – Jun, Q3 = Jul – Aug, Q4 = Sep – Oct. 231 

Table 2: Birth quartiles by age groups across all sports. 232 

  Birthdate Distribution # (%) Odds Ratios (95% CI) Chi2 

Age Group n Q1 Q2 Q3 Q4 Q1 v Q4 Q2 v Q4 Q3 V Q4 X2 

U10 588 327 (55.6) 177 (30.1) 66 (11.2) 18 (3.1) 18.2 (5.1 - 65.2) 9.8 (2.7 - 36.1) 3.7 (0.9 - 14.6) 69.2* 

U12 755 376 (49.8) 220 (29.1) 101 (13.4) 58 (7.7) 6.5 (2.5 - 16.6) 3.8 (1.4 - 10.0) 1.7 (0.6 - 5.0) 45.7* 

U14 1488 737 (49.5) 401 (26.9) 228 (15.3) 122 (8.2) 6.0 (2.4 - 15.2) 3.3 (1.3 - 8.6) 1.9 (0.7 - 5.0) 42.0* 

U16 1578 756 (47.9) 430 (27.2) 256 (16.2) 136 (8.6) 5.6 (2.2 - 13.9) 3.2 (1.2 - 8.1) 1.9 (0.7 - 5.1) 38.7* 

U18 944 437 (46.3) 243 (25.7) 173 (18.3) 91 (9.6) 4.8 (2.0 - 11.7) 2.7 (1.1 - 6.7) 1.9 (0.7 - 5.0) 31.7* 

Senior 1189 376 (31.6) 300 (25.2) 301 (25.3) 212 (17.9) 1.8 (0.8 - 3.9) 1.4 (0.6 - 3.2) 1.4 (0.6 - 3.3) 4.2 

Note: * = significant effect at an alpha level of P < 0.05. Q1 = Jan – Mar, Q2 = Apr – Jun, Q3 = Jul – Aug, Q4 = Sep – Oct. 233 

  Birthdate Distribution # (%) Odds Ratios (95% CI) Chi2 

Sport n Q1 Q2 Q3 Q4 Q1 v Q4 Q2 v Q4 Q3 V Q4 X2 

Basketball 1013 506 (50.0) 279 (27.5) 157 (15.5) 71 (7.0) 7.1 (2.7 - 18.7) 3.9 (1.5 - 10.7) 2.2 (0.8 - 6.3) 44.7* 

Soccer (Male) 3012 1599 (53.1) 798 (26.5) 422 (14.0) 193 (6.4) 8.3 (3.1 - 22.3) 4.1 (1.5 - 11.5) 2.2 (0.7 - 6.5) 53.6* 

Soccer (Female) 449 138 (30.7) 146 (32.5) 90 (20.0) 75 (16.7) 1.8 (0.8 - 4.1) 1.9 (0.9 - 4.4) 1.2 (0.5 - 2.8) 8.7* 

Futsal 761 297 (39.0) 189 (24.8) 170 (22.3) 105 (13.8) 2.8 (1.2 - 6.5) 1.8 (0.8 - 4.3) 1.6 (0.7 - 3.9) 14.5* 

Handball 999 363 (36.3) 273 (27.3) 212 (21.2) 151 (15.1) 2.4 (1.1 - 5.4) 1.8 (0.8 - 4.2) 1.4 (0.6 - 3.3) 11.1* 

Roller Hockey 308 106 (34.4) 86 (27.9) 74 (24.0) 42 (13.6) 2.5 (1.1 - 5.8) 2.0 (0.9 - 4.8) 1.8 (0.7 - 4.2) 10.1* 
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Table 3: Birth quartiles by sport and age groups. 234 

All Sport Age Group  Birthdate Distribution # (%) Odds Ratios (95% CI) Chi2 

n Q1 Q2 Q3 Q4 Q1 v Q4 Q2 v Q4 Q3 V Q4 X2 

Basketball 

U10 No Squad 
U12 No Squad 
U14 333 182 (54.7) 95 (28.5) 42 (12.6) 14 (4.2) 13.0 (4.2 - 40.1) 6.8 (2.1 - 21.7) 3.0 (0.9 - 10.3) 62.8* 
U16 303 172 (56.8) 81 (26.7) 38 (12.5) 12 (4.0) 14.3 (4.5 - 45.7) 6.8 (2.1 - 22.2) 3.2 (0.9 - 11.1) 68.2* 
U18 140 72 (51.4) 36 (25.7) 25 (17.9) 7 (5.0) 10.3 (3.5 - 30.1) 5.1 (1.7 - 15.6) 3.6 (1.2 - 11.1) 48.7* 

Senior 237 80 (33.8) 67 (28.3) 52 (21.9) 38 (16.0) 2.1 (0.9 - 4.8) 1.8 (0.8 - 4.0) 1.4 (0.6 - 3.2) 8.3* 

Soccer (Male) 

U10 588 327 (55.6) 177 (30.1) 66 (11.1) 18 (3.1) 18.2 (5.1 - 65.2) 9.8 (2.7 - 36.1) 3.7 (0.9 - 14.5) 69.3* 

U12 573 308 (53.8) 167 (29.1) 64 (11.2) 34 (5.9) 9.1 (3.3 - 24.5) 4.9 (1.7 - 13.9) 1.9 (0.6 - 5.9) 59.6* 

U14 561 307 (54.7) 147 (26.2) 66 (11.8) 41 (7.3) 7.5 (2.9 - 19.4) 3.6 (1.3 - 9.7) 1.6 (0.6 - 4.7) 58.3* 

U16 535 301 (56.3) 126 (23.6) 77 (14.4) 31 (5.8) 9.7 (3.5 - 26.9) 4.1 (1.4 - 11.8) 2.5 (0.8 - 7.6) 61.9* 

U18 436 228 (52.3) 101 (23.2) 77 (17.7) 30 (6.9) 7.6 (2.9 - 20.0) 3.4 (1.2 - 9.3) 2.6  (0.9 - 7.3) 47.9* 

Senior 319 128 (40.1) 80 (25.1) 72 (22.6) 39 (12.2) 3.3 (1.4 - 7.7) 2.1 (0.9 - 4.9) 1.9 (0.8 - 4.5) 17.3* 

Soccer (Female) 

U10 No Squad 

U12 No Squad 

U14 115 46 (40.0) 37 (32.3) 18 (15.7) 14 (12.2) 3.3 (1.4 - 7.7) 2.6 (1.1 - 6.3) 1.3 (0.5 - 3.3) 23.5* 

U16 133 41 (30.8) 47 (35.3) 26 (19.5) 19 (14.3) 2.2 (0.9 - 5.0) 2.5 (1.1 - 5.7) 1.4 (0.6 - 3.3) 13.0* 

U18 No Squad 

Senior 201 51 (25.4) 62 (30.8) 46 (22.9) 42 (20.9) 1.2 (0.5 - 2.7) 1.5 (0.7 - 3.2) 1.1 (0.5 - 2.5) 2.9 

Futsal 

U10 No Squad 

U12 155 60 (38.7) 45 (29.0) 33 (21.3) 17 (11.0) 3.5 (1.5 - 8.4) 2.7 (1.1 - 6.4) 1.9 (0.8 - 4.9) 18.2* 

U14 161 74 (46.0) 40 (24.8) 33 (20.5) 14 (8.7) 5.3 (2.1 - 13.2) 2.9 (1.1 - 7.4) 2.4 (0.9 - 6.2) 31.1* 

U16 140 63 (45.0) 44 (31.4) 23 (16.4) 10 (7.1) 6.3 (2.4 - 16.5) 4.4 (1.7 - 11.8) 2.3 (0.8 - 6.5) 36.1* 

U18 143 56 (39.2) 36 (25.2) 28 (19.6) 23 (16.1) 2.4 (1.1 - 5.4) 1.6 (0.7 - 3.6) 1.2 (0.5 - 2.9) 13.9* 

Senior 162 44 (27.2) 24 (14.8) 53 (32.7) 41 (25.3) 1.1 (0.5 - 2.3) 0.6 (0.3 - 1.4) 1.3 (0.6 - 2.8) 5.7 

Handball 

U10 No Squad 

U12 No Squad 

U14 238 94 (39.5) 60 (25.2) 52 (21.8) 32 (13.4) 2.9 (1.3 - 6.7) 1.9 (0.8 - 4.5) 1.6 (0.7 - 3.9) 15.8* 

U16 398 151 (37.9) 112 (28.1) 80 (20.1) 55 (13.8) 2.8 (1.2 - 6.3) 2.0 (0.9 - 4.8) 1.5 (0.6 - 3.5) 14.6* 

U18 150 59 (39.3) 47 (31.3) 23 (15.3) 21 (14.0) 2.8 (1.2 - 6.4) 2.2 (1.0 - 5.2) 1.1 (0.4 - 2.7) 20.5* 

Senior 213 59 (27.7) 54 (25.4) 57 (26.8) 43 (20.2) 1.4 (0.6 - 3.1) 1.3 (0.6 - 2.8) 1.3 (0.6 - 3.0) 1.5 

Roller Hockey 

U10 No Squad 

U12 27 8 (29.6) 8 (29.6) 4 (14.8) 7 (25.9) 1.1 (0.5 - 2.5) 1.1 (0.5 - 2.5) 0.6 (0.3 - 1.3) 7.2 

U14 80 34 (42.5) 22 (27.5) 17 (21.3) 7 (8.8) 4.9 (2.0 - 12.1) 3.1 (1.2 - 8.1) 2.4 (0.9 - 6.4) 25.4* 

U16 69 28 (40.6) 20 (29.0) 12 (17.4) 9 (13.0) 3.1 (1.4 - 7.2) 2.2 (0.9 - 5.2) 1.3 (0.5 - 3.3) 20.5* 

U18 75 22 (29.3) 23 (30.7) 20 (26.7) 10 (13.3) 2.2 (0.9 - 5.2) 2.3 (1.0 - 5.4) 2.0 (0.9 - 4.7) 8.3* 

Senior 57 14 (24.6) 13 (22.8) 21 (36.8) 9 (15.8) 1.6 (0.7 - 3.6) 1.4 (0.6 - 3.4) 2.3 (1.0 - 5.2) 8.0* 

 235 

 236 
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Discussion 237 

The major findings from this novel investigation were that: a) the RAE is present within a range 238 

of sports, but that it is most prevalent in sports that may be regarded as regionally popular (e.g. 239 

basketball and male soccer), and b) the RAE is apparent within all youth age groups (U10-U18s) 240 

becoming less prevalent with increasing age, and then negligible within senior squads. Consequently, 241 

both sport and age appear to be key factors with regard to the presence and extent of the RAE and 242 

should be considered when undertaking research within RAEs in sport and when applying any 243 

theoretical models. This pattern has emerged irrespective of the underlying club philosophy, which 244 

emphasises the technical and perceptual-cognitive characteristics of the player. Indeed, current findings 245 

may suggest that there is a bias toward individuals who are born early in the selection year, despite club 246 

talent identification (and development) criteria that favour the more ‘technically’ dominant athlete. It is 247 

possible that physical attributes might still be a determinant within the talent identification and 248 

development model, despite the over-arching technique-based recruitment model of FC Barcelona. 249 

Equally, it could be postulated that social agents as well as individual, environmental and task 250 

constraints, proposed in the theoretical models of Hancock et al. (2013) and Wattie et al. (2015) falsely 251 

exacerbate the prevalence of the RAE in which physical attributes are a contributing factor. 252 

 253 

 Within the current study, the RAE was greater within basketball and male soccer, as evidenced 254 

by the X2 statistic and the OR analysis. Furthermore, while the extent of the RAE decreased with 255 

increasing age, the X2 statistics still revealed a significant difference between the birthdate distribution 256 

of senior players and the expected birth-date distributions (across birth quartiles) for both basketball (X2 257 

= 8.3, P = 0.03) and male soccer (X2 = 17.3, P = 0.0006) players. OR analysis within these sports 258 

suggests that the RAE was more prevalent within the younger age groups; however, the percentage 259 

distribution of birthdates across quartiles should be acknowledged, as a smaller percentage within Q4 260 

will inflate the OR values for Q1, Q2 and Q3. All youth age groups in basketball and male soccer 261 

displayed a percentage distribution of birthdates within Q1 that was greater than 50%, suggesting a 262 

consistent bias toward selecting those individuals born earlier in the selection year (i.e. chronologically 263 
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older individuals). Specifically, the more prevalent RAE in basketball could be linked to the fact that 264 

position-specificity is an issue even at a young age, with individuals of high stature being favoured. 265 

Sallet, Perrier, Ferret, Vitelli and Baverel (2005) demonstrated that all positions within basketball, other 266 

than the point-guard where technical (ball handling) skills are key, emphasise stature as a pre-requisite 267 

and therefore taller players tend be selected, thus favouring those born earlier in the selection year, 268 

leading to an anthropometric manifestation of the RAE (Sallett et al., 2005). Likewise, selection 269 

processes in soccer (talent identification) often favour those with superior levels of physicality (Lovell 270 

et al., 2015), as well as favouring those of increased stature within certain positions (e.g. goalkeeper 271 

and central defender). Again, this results in a bias towards those born earlier in the selection year (Q1 272 

and Q2), as such individuals are likely, but not necessarily (Pena-Gonzalez et al., 2018), to be of 273 

increased growth and advanced maturity, in comparison to individuals born later in the selection year 274 

(Q3 and Q4). In contrast, recent research from Ibanez et al. (2018) found the RAE among U18 275 

basketball players to be most prevalent within the guard position and least prevalent within centres. 276 

This suggests that physical prowess and anthropometric advantages might not be as influential as 277 

initially thought, as guards need high levels of technical, tactical and perceptual-cognitive abilities 278 

(Ibanez et al., 2018). Consequently, an increased prevalence of the RAE within this position suggests 279 

that relatively older players might enhance their sport-specific performance skills faster than their 280 

relatively younger peers. This might be a result of an increased exposure to sport-specific motor 281 

experiences, increased exposure to quality coaches and facilities as well as regular involvement in 282 

higher competition levels from a younger age, which are a consequence of a selection bias of those born 283 

earlier in the year within younger age groups (Ibanez et al., 2018). In support of this, Figueiredo et al. 284 

(2019) found limited differences between players, across birth-quartiles, for functional capacities, 285 

soccer skills, goal orientation and coach evaluation of potential; yet, coaches tended to rate players born 286 

in Q1 as higher in potential. This aligns with the context of the current study, as the FC Barcelona club 287 

philosophy emphasises technical, psychological and perceptual-cognitive characteristics rather than 288 

prioritising physical precocity; however, the RAE is still prevalent within this context.  289 

 290 
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 In combination with previous research, current results might be explained in accordance with 291 

the theoretical models proposed by Hancock et al. (2013) and Wattie et al. (2015), which propose 292 

theoretical frameworks that highlight key factors which contribute to the false association between 293 

physical maturity and actual performance. Within the current study, findings from female soccer, futsal, 294 

handball and roller hockey displayed a lower RAE in comparison to basketball and male soccer and 295 

were more inconsistent with regard to the presence of the RAE across age groups. Both futsal and 296 

handball are played on a smaller playing surface (Barbero-Alvarez, Soto, Barbero-Alvarez & Granda-297 

Vera, 2008; Povoas et al., 2012), which might reduce the emphasis on physicality in comparison to 298 

other sports. This could diminish the individual and environmental constraints, resulting in a reduced 299 

prevalence of the RAE, when compared to basketball and soccer. Conversely, the importance of 300 

technical proficiency within soccer (Helsen et al., 2005; Larkin & O’Connor, 2017) and basketball 301 

(Ibanez et al., 2018) should not be underestimated, particularly given the emphasis on ‘technique’ 302 

within the underlying club philosophy in the current study. Consequently, the individual and 303 

environmental constraints within these sports might exacerbate the RAE (Wattie et al., 2015).  304 

 305 

Theoretical frameworks provided by Hancock et al. (2013) and Wattie et al. (2015) might be 306 

adapted depending upon the context in which the RAE is being examined. The less prevalent RAEs 307 

stated above maybe a consequence of a reduction in the extent to which social agents (Hancock et al., 308 

2013) or ‘constraints’ (Wattie et al., 2015) influence the prevalence of the RAE. For example, in sports 309 

of reduced popularity, the Matthew effect is likely to be less evident, as these are not ‘sports’ that appear 310 

to be encountered at an early age (as evidenced in Table 3). Therefore, the reduced popularity of a sport 311 

may diminish the extent to which social agents influence the talent identification and developmental 312 

processes (from an early age), resulting in a smaller and more equitable talent pool to draw from (Cobley 313 

et al., 2009; Hancock et al., 2013), and a subsequent reduction in the RAE. In addition, sports regarded 314 

as regionally popular are likely to lead to increased levels of competitiveness from an early age. As 315 

such, increased levels of competitiveness have been shown to exacerbate the RAE (Bezuglov et al., 316 

2019) and this might be due to the manner in which the social agents involved in the talent identification 317 

and development processes interpret and implement a club’s philosophy. Therefore, within the current 318 
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context, despite the unified approach to talent identification and development, the actual 319 

implementation of this approach might differ from one sport to another, as a result of the sport-specific 320 

contextual factors (e.g. competitiveness). Consequently, theoretical models and future research seeking 321 

to better explain the RAE should consider whether the influence of the proposed contributing factors 322 

(i.e. social agents or theories, growth and maturation, physical prowess) alters depending upon the 323 

contextual factors (i.e. age, sport, gender, playing level). Indeed, the current results are supported by 324 

Cobley et al.’s (2009) meta-analysis, which also found the highest Q1:Q4 OR in basketball and soccer, 325 

when compared to ice hockey, baseball, volleyball and American football. However, given the large 326 

number of studies compared within the meta-analysis by Cobley et al. (2009) and the differing sporting 327 

contexts and cultures, there is an inability to gain an understanding of the popularity or profile of each 328 

sport, and the surrounding contextual factors, within each of the respective studies. As such, the current 329 

paper supports and extends upon the existing literature and provides indirect evidence that supports the 330 

use and application of the theoretical models proposed by Hancock et al. (2013) and Wattie et al. (2015).  331 

 332 

Present results demonstrated a persistent, but not universal, bias toward selecting individuals 333 

born early in the selection year, particularly within the younger age groups and more high-profile sports. 334 

Current results also demonstrate that the presence of the RAE diminished with increasing age, 335 

particularly within senior squads, a finding which is supported by previous research (Esteva et al., 2006; 336 

Helsen et al., 2005; Lovell et al., 2015). Indeed, similar to the present findings, Lovell et al (2015) 337 

reported smaller OR between Q1 and Q4 in U17 and U18 soccer players, in comparison to younger age 338 

groups (U9 – U16). Incidentally, while the composition of the theoretical models proposed by Hancock 339 

et al. (2013) and Wattie et al. (2015) remain stable with increasing age, the variance to which the specific 340 

social agents (and theories) or constraints impacts upon one individual to another is likely to reduce 341 

with increasing age. For example, within younger age groups, particularly in high-profile sports, the 342 

Pygmalian and Galatea effects might be particularly prevalent at both ends of the spectrum (positive 343 

and negative), due to the likely variation in a range of abilities resulting in the presence of low and high 344 

expectations. However, as players age, the impact of the Pygmalian and Galatea effects are likely to be 345 

reduced as the variation in ability is decreased and the majority of coaches and players will have high 346 
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expectations, ultimately leading to professional adult status where all involved should be able to 347 

perform at a high level and have high expectations. However, the smaller disparities in growth and 348 

maturation, comparable levels in physical performance (Lovell et al., 2015) and the greater levels of 349 

exposure to training with increasing age should also be considered in relation to the reduced prevalence 350 

of the RAE.  351 

 352 

As the RAE is also witnessed in education (Jeronimus, Stavrakakis, Veenstra, & Oldehinkel, 353 

2015), there are implications regarding learning capabilities in sport (Pena-Gonzalez et al., 2018). The 354 

philosophy of FC Barcelona (i.e., focus on technical and perceptual-cognitive attributes) means that key 355 

performance attributes are related to learning capabilities (e.g., decision-making and game intelligence); 356 

yet these are understudied variables in RAE research. This provides further support for adopting a 357 

theoretical based approach to examining the RAE, and a wider appreciation of the extent to which the 358 

contextual factors and social agents impact upon the prevalence of the RAE. Furthermore, it proposes 359 

potential implications with regard to the learning capabilities and more specifically information 360 

processing, which in turn would have implications for the prevalence of the RAE in relation to talent 361 

development and identification programmes within sporting contexts (Pena-Gonzalez et al., 2018). Key 362 

attributes that influence selection within the current context include; decision-making, technical 363 

proficiency and game intelligence (e.g. cognition and spatial awareness), however, there is a paucity of 364 

research that has investigated such variables in association with the prevalence of the RAE. Huertas et 365 

al. (2019) however, examined the ‘cognitive function’ of youth soccer players within two elite 366 

academies in relation to birth-quartile. Despite the presence of the RAE, measures assessing players’ 367 

cognitive function were comparable across birth-quartiles (Huertas et al., 2019). Similar to existing 368 

RAE research in elite settings though, players’ abilities (e.g. physical or cognitive measures) were 369 

shown to be comparable across birth-quartiles, yet the RAE remained prevalent. As such, future 370 

research should seek to examine the pool of players from which the academy players are selected, as it 371 

appears that specific standards and expectations (imposed by social agents) are needed to reach the 372 

Academy level, yet the extent to which players from different birth-quartiles meet these standards, is 373 

disproportionate. Moreover, research examining the RAE in association with the talent identification 374 
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and development processes has tended to adopt a reductionist approach, in which distinct characteristics 375 

associated with superior performance are assessed and analysed in isolation (Unnithan, White, 376 

Georgiou, Iga & Drust, 2012). Consequently, research examining the RAE within sport should seek to 377 

assess beyond the physical and develop a wider appreciation of the RAE, ideally at the point at which 378 

grassroots level participation leads into the Academy level (i.e. highly trained youth athletes). In doing 379 

so, future RAE research should also seek to develop an evaluative model which begins to examine the 380 

synergy between key characteristics, associated with successful sporting performance. 381 

 382 

 The absence of physical performance data and perceptual-cognitive abilities are a limitation of 383 

the current study. In this regard, however, the purpose of the current study was to examine the extent 384 

of the RAE within a range of sports and across multiple age groups, in an internationally recognised 385 

multi-sport club that has a unique, over-arching philosophy that emphasises the technical, psychological  386 

and perceptual-cognitive markers for talent identification, alongside the physical traits that are required 387 

for success at the elite level. In doing so, this research has demonstrated that, irrespective of the 388 

technical focus, the RAE is still present and is more prevalent within the younger age-groups and in 389 

sports which are regarded as regionally popular (Hancock, 2020). Further investigations, however, are 390 

required to explore the relationships and differences in physical, perceptual-cognitive and psychological 391 

characteristics, in association with the RAE.  The implications of such research could provide insight 392 

for both talent development and talent identification processes, particularly within younger populations. 393 

Indeed, an improved understanding of the prevalence of the RAE within a given sporting context (FC 394 

Barcelona), which emphasise the technical and perceptual-cognitive approach to talent identification, 395 

is likely to have wider implications for the meaning of the RAE for both talent identification and talent 396 

development in other sporting institutions, particularly those that adopt a similar approach. The 397 

difficulty in conducting such research, however, is developing a study design and data collection 398 

procedures that can obtain a holistic overview. Nevertheless, this identifies avenues for further research 399 

and highlights the need for an improved understanding toward the factors (and under-pinning theories) 400 

influencing the RAE and, in particular aspects, beyond the physical. Consequently, research examining 401 

RAEs in sport should seek to explore the psychological (e.g. self-confidence, concentration, attention 402 
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and anxiety), perceptual-cognitive (e.g. decision-making, motor/technical skills and game 403 

intelligence/awareness) and social (e.g. interaction between coaches, parents and athletes) 404 

characteristics using an integrated approach (Figueiredo et al., 2019).  405 

 406 

Conclusion 407 

Results from this study demonstrate a persistent, but not universal, bias toward selecting 408 

individuals born early in the selection year, particularly within the younger age groups and in sports 409 

that are regarded as ‘high-profile’ (basketball and male soccer). Furthermore, the presence of the RAE 410 

diminished with increasing age, with smaller OR values evident within the senior squads. As a result, 411 

while there are numerous additional factors that require further investigation, the current results suggest 412 

that the popularity of sports in FC Barcelona affects the prevalence of the RAE. Indeed, application of 413 

the theoretical models proposed by Hancock et al. (2013) and Wattie et al. (2015) provide an improved 414 

framework for investigating the RAE within sporting contexts. The present results and context of the 415 

current study pose interesting questions regarding the factors that result in the presence of the RAE, 416 

within elite level sport. Indeed, due to the over-arching club philosophy at FC Barcelona for superior 417 

psychological and perceptual-cognitive markers, the extent of the RAE might go beyond the previously 418 

researched physical dominance of those born earlier within the selection year. Nevertheless, further 419 

research should consider a greater array of the potential factors (i.e. social agents or theories, growth 420 

and maturation, physical prowess, psychological and perceptual-cognitive markers) contributing to the 421 

prevalence of the RAE, and whether these alter across varying contexts (i.e. sport, age, paying level, 422 

popularity).  423 
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