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ABSTRACT
The issue of the Relative Age Effect (RAE) has been long researched, discussed and published both in 
the academic and coaching community and the number of studies on it in various sports has signi-
ficantly grown in recent years. The aim of this study was to verify the existence of RAE among Czech 
male (n = 6552) and female (n = 4131) junior tennis players and to identify possible differences in 
birthdate effect between male and female players. The research was carried out in players registered in 
the years 2007–2016 in the U14 age category in Czech Tennis Association (CTA) database; the athletes 
were divided into three subgroups (‘Ranked’, ‘Top 100’, ‘Top 10’). Research data were analysed by the 
methods of descriptive and inferential statistics: relative and absolute frequency, chi-square goodness 
of fit test (χ2

G) and chi-square test of independence (χ2
I ) with the use of effect size (ES index w). A declining 

tendency of frequencies from Q1 to Q4 between male and female junior players was proven in all three 
subgroups. In the whole period of 2007–2016, a significant and strong RAE was demonstrated only in 
the ‘Top 10’ male subgroup (RAE was significant and ES was small or trivial in the other two subgroups). 
Among the female players, RAE was significant in all three subgroups (ES was small or trivial). Gender 
differences in RAE in favour of male players were significant in ‘Top 100’ and ‘Ranked’ (ES was small or 
trivial in all three subgroups). In the short and long term, RAE can have significant implications for the 
sport development of athletes; both coaches and the professional public can therefore be recommen-
ded to pay attention to this issue. The impact of RAE in sport, i.e. the uneven distribution of athletes’ 
birthdates, is more pronounced especially among junior athletes and often significantly affects their 
sports development and career.
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INTRODUCTION

As early as at the beginning of the last century, the first researches focused on the relationship 
between success in education and dates of birth started to appear indicating that children born 
earlier in the year have better learning results (Pintner & Forlano, 1934). The term Relative Age 
Effect (RAE), first used by Barnsley, Thompson and Barnsley (1985), has been mostly used 
for this phenomenon in recent years. Ontogenetic development occurs frequently at different 
speed in junior age, which may bring a temporary advantage to earlier in the year born athletes; 
however, this does not mean that these athletes will be successful in adulthood (Malina, 1994). 
Especially during the last decade, the RAE has received a great deal of attention in sports sci-
ences as athletes born at the beginning of the year often achieve, because of this temporal bio-
logical advantage linked with a higher level of anthropometric and fitness characteristics, better 
athletic performances. These individuals are often referred to as athletically talented, they are 
more often chosen for elite junior selections, resp. training programmes, which allows them to 
gain better conditions for personal development, experience, contacts, motivation and better 
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 training facilities. A number of authors (e.g. Andronikos, Elumaro, Westbury, & Martindale, 
2016; Cobley, Baker, Wattie, & McKenna, 2009; Fumarco, Gibbs, Jarvis, & Rossi, 2017; Gómez-
López, Granero-Gallegos, Molina, & Ríos, 2017) state that athletes born at the beginning of a 
calendar year are more often selected for training programmes for talented individuals. Thus, 
truly talented athletes can be left out, which can have a discriminatory effect on later born play-
ers. In sports, the effect of birthdate was first researched in ice hockey (Barnsley et al., 1985), 
subsequently also in other sports, for instance in soccer (Barnsley, Thompson, & Legault, 1992), 
baseball (Thompson, Barnsley, & Stebelsky, 1991), gymnastics, soccer, swimming and tennis 
(Baxter-Jones, 1995). During the last decade, there has been a large increase in studies dealing 
with the RAE effect in basketball (Ibáñez, Mazo, Nascimento, & García-Rubio, 2018), in soccer 
(Gil, Bidaurrazaga-Letona, Martin-Garetxana, Lekue, & Larruskain, 2019), in handball (Rubia 
et al., 2020), in ice hockey (Nykodým, Bozděch, Agricola, & Zháněl, 2020), in volleyball (Parma 
& Penna, 2018), judo (Albuquerque, Franchini, Lage, Da Costa, Costa, & Malloy-Diniz, 2015) 
and other sports. Most of the above-mentioned authors found a significantly higher number of 
athletes born in the first (Q1) and second (Q2) quartiles, i.e. in the first (S1) semester. The effect 
of RAE was recorded to a larger extent namely in junior categories, while, with the increasing 
level of competitions, the RAE influence grows stronger, while in senior categories it rather 
weakens. A larger RAE influence manifests itself in males; Cobley et al. (2009) in their extensive 
Meta-Analytical Review already registered this phenomenon in the whole spectrum of sports 
across all the age groups at various levels of competitions (from recreational to elite athletes). 
Only in a few sports, the RAE influence has not been proven, which for instance Hammer (2020) 
explains – in elite ski jumpers – by high technical demand on skills and the advantage of jumpers 
with lower weight. In most sports, athletes are classified into age categories according to their 
chronological age, specifically to eliminate uneven conditions between the individuals at various 
levels of ontogenetic development. However, even in these age-homogenous groups, there are 
significant differences in the mental and physical maturity of individuals, especially with regard 
to the RAE, as the differences between individuals can be as much as 12 months (Baker, Schorer, 
& Cobley, 2010).

From the point of view of the interpretation of results of some older studies, it is rather prob-
lematic that the agreement between expected and observed data frequencies was assessed in them 
only with the help of null hypothesis significance testing (p ≤ 0.05) using Pearson's chi-squared 
test (goodness of fit test), without using effect size (Cumming, 2013). This causes, especially in 
case of large files, that even small differences are statistically significant, even if effect size is only 
trivial or small. Therefore, we present the results of the studies in the original version in this part; 
for the sake of discussion, the effect size was calculated from the published data (if possible).

Many studies are devoted to the issue of RAE in tennis; both Cobley et al. (2009) and Bozděch, 
Nykodým, Agricola, and Zháněl (2017) state that in terms of frequency of publications, tennis 
takes third place after soccer and ice hockey.

It was already Baxter-Jones (1995), resp. Dudink (1994), who showed that up to 85 percent of 
elite British junior players were born in the first half of the year (S1); respectively almost half of 
60 elite Dutch junior tennis players aged 12–16 were born in Q1. Studies by other authors also 
confirmed significant differences between the first and second 6 months of the calendar year, 
resp. between individual quartiles Q1–Q4. Filipčič (2001) observed no RAE among Slovenian 
male and female junior tennis players (12–18 let), while a significantly higher representation in 
Q1 was found in male players in U12–U16 categories, while in female players only in U12–U14 
categories. The author explains the stronger influence of RAE in categories of boys by the earlier 
completion of biological development in girls and the consequent faster maturation. Edgar and 
O’Donoghue (2005) demonstrated significant RAE both among elite senior female and male 
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players and among elite female and male junior players. In a follow-up study, O’Donoghue (2009) 
also found significant RAE both in female and in male elite junior players. In an interesting study 
related to our research, Loffing, Schorer, and Cobley, 2010 dealt with the issue of RAE in relation 
to handedness in a large group of senior professional tennis players (n = 1027; Top 500 of the 
ATP). The authors showed a significant influence in right-handers (RH), but no influence in 
left-handers (LH) which they explain by a smaller number of left-handers.

The results of recent studies have also shown a RAE influence especially in junior categories, 
both in boys and girls. Ribeiro Júnior, et al. (2013) demonstrated more than a half of athletes born 
in S1 among Brazil female and male junior tennis players (U14 and U18) – also among profes-
sional players – while in the U16 category, their number reached about 50 percent. Pacharoni, 
Aoki, Costa, Moreira, and Massa (2014) found that, in all age categories (U12–U18), more than 
a half of male junior tennis players (65.2%) were born in S1. Ulbricht, Fernandez-Fernandez, 
Mendez-Villanueva, and Ferrauti, (2015) found in German male junior tennis players that, with 
increasing level of performance, also the number of players born in the first semester (S1) had 
grown. Agricola, Zháněl, and Bozděch (2017) observed significant RAE both in male and female 
junior players (U14, World Junior Tennis Finals 2007–2011), similarly to Moreira, Lopes, Faria, 
& Albuquerque (2017) in junior male tennis players (U14). Romann, Rössler, Javet, and Faude 
(2018) also found in Swiss talent development programme participants (U14, STDP, 25 largest 
sports) that more of them – both among female and among male junior tennis players – were 
born in S1. The authors also proved that the highest representation in S1 in 25 largest sports had 
been found among junior female athletes in badminton and among junior male athletes in soccer/
football. Söğüt et al. (2019) dealt with the effects of age and maturity on various anthropometric 
and fitness characteristics in young female tennis players (U12–U14) and demonstrated a sig-
nificant difference in test results in favour of players born in S1 compared to those born in S2.

Some authors point out the fact that RAE may lead – in later born, i.e. relatively younger 
players – to a loss of motivation, lack of interest in tennis as well as to a premature termination 
of sports career (so called dropout). Potential benefits of earlier born players must be perceived 
in the context of the necessity and importance of providing equal conditions and opportunities 
for each athlete regardless the date of birth (Edgar & O’Donoghue, 2005; Myburgh, Cumming, 
Coelho e Silva, Cooke, & Malina, 2016; O’Donoghue, 2014; Romann et al., 2018). It is clear from 
the above given synthesis of the findings that the influence of RAE is demonstrable and indis-
pensable especially in junior tennis.

The aim of the study was to verify RAE existence among Czech male and female junior ten-
nis players in 2007–2016 and identify possible sex differences in three subgroups (‘Ranked’, ‘Top 
100’, ‘Top 10’).

MATERIAL AND METHOD

Participants
The research sample consisted of Czech male and female junior tennis players, who were – dur-
ing 2007–2016 – registered in the U14 age category in the official rankings (ttp://www.cztenis.
cz/mladsi-zactvo/zebricky) of the Czech Tennis Association (CTA), with full respect to the legal 
requirements for the protection of personal data (data were anonymized). Three subgroups were 
subsequently formed from the sample: the first subgroup, defined as ‘Ranked’ players (male: nM 
= 6552; female: nF = 4131); the two other subgroups were defined as ‘Top 100’ (nM = 933; nF = 
837) and ‘Top 10’ (nM = 100; nF = 99); the existence of RAE is generally determined by testing the 
statistical significance of the difference between the observed distribution of birth dates (sample) 
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and the expected theoretical distribution (population), (Delorme, & Champely, 2015). Players’ 
birthdates were distributed to four quartiles according to the month of birth as follows: Q1 
(January to March), Q2 (April to June), Q3 (July to September) and Q4 (October to December). 
The expected frequency of the birthdate of Czech same age population was obtained from the 
publicly available sources (https://www.czso.cz); theoretical (expected) frequency distribution 
was: Q1 = 25%, Q2 = 27%, Q3 = 25%, Q4 = 23%.

Data analysis
The chi-square goodness of fit test (χ2

G; df=3) was used to test the significance of differences 
between the observed and expected frequencies of birthdate; to determine the association between 
the samples of male and female players (in groups ‘Ranked’, ‘Top 100’, ‘Top 10’), we used the chi-
square test of independence (χ2

I ). Cumming (2013), Hopkins (2016), Sullivan, and Feinn, (2012) 
and other authors consider estimation based on the effect size (ES) to be a much better method 
than mere testing significance of null hypothesis. In case of a conflict between the conclusions 
gained by both methods, we therefore lean towards the results of ES, also due to the deliberate 
selection of research sample. The evaluation of ES index w was interpreted as small (w = 0.10), 
medium (w = 0.30) or large (w = 0.50) based on Cohen (1988) with the use of later Hopkins’ 
(2016) more detailed division: trivial (w = .0), small (w = .10), moderate (w = .30), large (w = .50), 
very large (w = .70), nearly perfect (w = .90), perfect (w = 1.0). Calculations were performed with 
the IBM SPSS Statistics software (version 25.0, SPSS INC., Chicago, IL USA) and Microsoft Excel 
(the level of significance was set at p ≤ 0.05).

RESULTS

Figure 1 presents the distribution of relative frequencies of male junior players’ birthdates (U14) 
in individual groups (‘Ranked’, ‘Top 100’, ‘Top 10’) in 2007–2016. In all three groups of male play-
ers, there is an obvious markedly declining tendency of frequency distribution from Q1 to Q4, 
but only in Q1, with a decreasing level of performance (from ‘Top 10’ to ‘Ranked’), the influence 
of RAE also decreases.
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Figure 1. Distribution of relative frequencies (%) male junior players (U14) in 2007–2016
Table 1 summarizes the results of the statistical assessment of RAE in male junior players 

(U14) in individual years as well as during the whole period of 2007–2016. Among the ‘Ranked’ 
male players, mostly no significant RAE was observed (ES was small, resp. trivial each year); 
among ‘Top 100’, there exists a significant and medium RAE in 50% of years, in the other half 
of the years, no RAE was observed. No significant RAE was observed in ‘Top 10’; ES was large 
or medium, in six cases it was impossible to perform a statistical evaluation because of zero fre-
quency in some quartiles. In the whole monitored period of 2007–2016, a significant and strong 
RAE was observed in ‘Top 10’; in the other two subgroups (‘Ranked’, ‘Top 100’), a significant 
RAE was observed; ES was small, resp. trivial. During the observed period in the individual 
subgroups, 55% athletes born in the 1st semester (S1) were among the ‘Ranked’, 62% among the 
‘Top 100’ and 70% among ‘Top 10’ male players, which indicates increasing impact of RAE with 
growing athletic performance.

Table 1. Birth distribution of Czech male junior tennis players 

Years Status Q1 % Q2 % Q3 % Q4 % n χ2
G

p wG ES
2007 top 10 4 40 1 10 5 50 0 0 10 –* –* –* –*

top 100 33 36 24 26 24 26 11 12 92 9.30 0.03 0.32 medium
ranked 196 29 174 26 172 26 125 19 667 10.76 0.01 0.13 small

2008 top 10 5 50 1 10 2 20 2 20 10 3.71 0.30 0.61 large
top 100 37 40 23 25 15 16 18 19 93 11.77 0.01 0.36 medium
ranked 191 28 203 29 164 24 135 19 693 7.39 0.06 0.10 small

2009 top 10 6 60 3 30 0 0 1 10 10 –* –* –* –*
top 100 36 38 28 30 14 15 16 17 94 12.22 0.01 0.36 medium
ranked 182 28 184 28 155 24 132 20 653 5.11 0.16 0.09 trivial

2010 top 10 8 80 0 0 2 20 0 0 10 –* –* –* –*
top 100 33 35 23 24 22 23 16 17 94 5.62 0.13 0.25 small
ranked 173 28 175 29 140 23 120 20 608 7.38 0.06 0.11 small

2011 top 10 6 60 2 20 1 10 1 10 10 6.72 0.08 0.82 very large
top 100 33 35 31 33 19 20 12 13 95 10.11 0.02 0.33 medium
ranked 159 27 179 30 130 22 119 20 587 7.49 0.06 0.11 small

2012 top 10 5 50 3 30 2 20 0 0 10 –* –* –* –*
top 100 35 37 27 29 23 24 9 10 94 13.11 0.00 0.37 medium
ranked 176 28 175 27 153 24 135 21 639 2.95 0.40 0.07 trivial

2013 top 10 5 50 2 20 3 30 0 0 10 – –* –* –*
top 100 27 29 23 24 24 26 20 21 94 0.88 0.83 0.10 small
ranked 174 25 184 27 192 28 144 21 694 3.56 0.31 0.07 trivial

2014 top 10 5 50 2 20 1 10 2 20 10 3.62 0.31 0.60 large
top 100 29 32 27 29 22 24 14 15 92 4.22 0.24 0.21 small
ranked 178 26 194 29 155 23 145 22 672 3.06 0.38 0.07 trivial

2015 top 10 5 50 3 30 0 0 2 20 10 –* –* –* –*
top 100 32 35 29 32 19 21 12 13 92 8.88 0.03 0.31 medium
ranked 172 26 208 31 149 22 139 21 668 7.72 0.05 0.11 small

2016 top 10 3 30 1 10 3 30 3 30 10 1.48 0.69 0.39 medium
top 100 29 31 21 23 28 30 15 16 93 4.97 0.17 0.23 small
ranked 167 25 187 28 171 25 146 22 671 0.70 0.87 0.03 trivial

2007–
2016

top 10 52 52 18 18 19 19 11 11 100 39.86 0.00 0.63 large
top 100 324 35 256 27 210 23 143 15 933 61.58 0.00 0.26 small
ranked 1768 27 1863 28 1581 24 1340 21 6552 35.79 0.00 0.07 trivial

Note: * = insufficient group size, Qi = quartile, χ2
G  = chi-square test (goodness of fit), p = level of significance,

wG = effect size index, ES = effect size, n = number of players in Top 100 (The number is lower in some cases due 
to the fact that also the players from the category of U12 took place in rankings and were not therefore included in 
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the analysis.)
Figure 2 shows the distribution of the relative frequencies of female junior players’ birthdates 

(U14) in individual subgroups during 2007–2016, giving a significant downward trend of dis-
tribution of frequencies from Q1 to Q4; however, only in Q1 also the impact of RAE decreases 
together with a dropping level of performance (from ‘Top 10’ to ‘Ranked’).

Figure 2. Distribution of relative frequencies (%) female junior players (U14) in 2007–2016

Table 2 presents the result of statistical assessment of RAE in a sample of female junior players 
(U14) in the individual years as well as in the whole period of 2007–2016. Among the ‘Ranked’ 
players, a significant RAE was observed only in 2011 (ES was medium) and 2013 (ES was small). 
Among the ‘Top 100’ players, a significant RAE was observed only in 2008 and 2011 (ES was 
medium). In the ‘Top 10’ subgroups, no significant RAE was observed all years, but ES was very 
large (2 players), large (4 players) or medium (3 players). In the whole period of 2007–2016, 
a significant RAE was found in all subgroups (which is, however, rather the consequence of a 
large size of files), but ES was small, resp. trivial. During the observed period in the individual 
subgroups, 53% athletes were born among ‘Ranked’, 58% among ‘Top 100’ and 60% among ‘Top 
10’ female players in the first semester (S1), which indicates an increasing impact of RAE with 
growing sports performance (however, percentage values are lower than among the male players).
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Table 2. Birth distribution of Czech female junior tennis players 

Years Status Q1 % Q2 % Q3 % Q4 % n χ2
G p wG ES

2007 top 10 6 60 1 10 2 20 1 10 10 6.81 0.08 0.83 very large
top 100 32 37 20 23 18 25 16 19 86 6.87 0.08 0.28 small
ranked 123 29 99 23 108 25 96 23 426 4.85 0.18 0.11 small

2008 top 10 3 30 1 10 2 20 4 40 10 2.53 0.47 0.50 large
top 100 29 37 14 18 14 18 22 28 79 9.33 0.03 0.34 medium
ranked 117 28 97 23 96 23 104 25 414 5.07 0.17 0.11 small

2009 top 10 3 30 1 10 2 20 4 40 10 2.53 0.47 0.50 large
top 100 24 29 16 20 20 24 22 27 82 2.84 0.42 0.19 small
ranked 97 25 117 30 100 26 77 20 391 3.15 0.37 0.09 trivial

2010 top 10 4 40 3 30 2 20 1 10 10 1.77 0.62 0.42 medium
top 100 29 36 21 25 18 22 15 18 83 4.61 0.20 0.24 small
ranked 110 27 101 25 115 28 86 10 412 3.63 0.31 0.09 trivial

2011 top 10 3 30 4 40 2 20 1 10 10 1.56 0.67 0.40 medium
top 100 34 40 25 29 14 16 13 15 86 12.34 0.01 0.38 medium
ranked 110 30 70 19 104 29 78 22 362 37.39 0.00 0.32 medium

2012 top 10 2 22 4 44 2 22 1 11 9 1.62 0.65 0.43 medium
top 100 26 33 22 28 11 14 20 25 79 6.06 0.11 0.28 small
ranked 105 28 102 27 73 20 91 25 371 6.23 0.10 0.13 small

2013 top 10 4 40 5 50 0 0 1 10 10 –* –* –* –*
top 100 28 35 20 25 14 17 19 23 81 5.06 0.17 0.25 small
ranked 102 26 122 31 66 17 100 26 390 14.22 0.00 0.19 small

2014 top 10 5 50 2 20 1 10 2 20 10 3.62 0.31 0.60 large
top 100 27 32 24 28 18 21 16 19 85 2.75 0.43 0.18 small
ranked 114 26 125 29 104 24 94 22 437 1.30 0.73 0.05 trivial

2015 top 10 5 50 1 10 2 20 2 20 10 3.71 0.30 0.61 large
top 100 18 22 28 34 25 30 11 13 82 6.12 0.11 0.27 small
ranked 111 23 134 28 126 27 103 22 474 1.57 0.67 0.06 trivial

2016 top 10 2 20 1 10 6 60 1 10 10 6.81 0.08 0.83 very large
top 100 29 31 18 19 27 29 20 21 94 4.08 0.25 0.21 small
ranked 122 27 111 24 111 24 110 24 454 2.08 0.56 0.07 trivial

2007–2016 top 10 37 37 23 23 21 21 18 18 99 8.15 0.04 0.29 small
top 100 276 33 208 25 179 21 174 21 837 28.88 0.00 0.19 small
ranked 1111 27 1078 26 1003 24 939 23 4131 8.17 0.04 0.04 trivial

Note: –* = insufficient group size, Qi = quartile, χ2
G = chi-square test (goodness of fit), p = level of significance, 

wG = effect size index, ES = effect size, n = number of players in Top 100 (The number is lower in some cases due 
to the fact that also the players from the category of U12 took place in rankings and were not therefore included in 
the analysis.)

Table 3 shows the results of the assessment of sex-differences of RAE between the male and 
female samples (‘Ranked’, ‘Top 100’, ‘Top 10’). Although in case of ‘Top 100’ and ‘Ranked’ sub-
groups, the sex-differences in favour of male players are significant (again, rather due to the large 
size of the files); they are trivial in terms of ES.
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Table 3. Comparison of RAE in male and female tennis players in 2007–2016

Gender Status Q1 % Q2 % Q3 % Q4 % n χ2
G p wG χ2

I p wI ES
male top 10 52 52 18 18 19 19 11 11 100 39.86 0.00 0.63

4.92 0.18 0.16 small
female top 10 37 37 23 23 21 21 18 18 99 8.15 0.04 0.29
male top 100 324 35 256 27 210 23 143 15 933 61.58 0.00 0.26

9.13 0.03 0.07 trivial
female top 100 276 33 208 25 179 21 174 21 837 28.88 0.00 0.19
male ranked 1768 27 1863 28 1581 24 1340 21 6552 35.79 0.00 0.07

11.23 0.01 0.03 trivial
female ranked 1111 27 1078 26 1003 24 939 23 4131 8.17 0.04 0.04

Note: χ2
I = chi-square test (independence), wI wI = effect size index (independence)

DISCUSSION

Comparison of the results of our study with the results of other authors was possible only in a 
relatively small number of similar studies. The very first studies already showed in elite young 
British athletes (without statistical verification) that almost half of male and female tennis players 
was born in the first quartile (Baxter-Jones, 1995); there was also a significant birthdate influence 
found in U12 and U14 among Slovenian female tennis players (Filipčič, 2001).

Edgar and O’Donoghue (2005) showed a significant RAE existence among elite female and 
male junior tennis players; the effect size was medium. Significant, but small RAE was also found 
by O’Donoghue (2009a) among elite female and male junior players’ world rankings (with the 
exception of 2005) and also in a similar study (2009b) among the ITF ranked (end 2003, resp. 
2008) female and male junior players. Recent studies have proven significant and medium RAE 
in the World Junior Tennis Finals (WJTF, 2007–11) for all female junior players and semi-finalists 
(Agricola, Zháněl, & Bozděch, 2017); similarly, Bozděch et al. (2017) have found significant and 
large RAE among all male tennis players and semi-finalists in the WJTF 2012–16. In the study 
which was the main inspiration for this research, Gerdin, Hedberg and Hageskog (2018) dem-
onstrated a significant, but small RAE among junior tennis players in Sweden (13–16 years old, 
subgroups ‘Ranked’, ‘Top 50’ and ‘Top 10’) among ‘Ranked’ and ‘Top 50’ female players; while 
no significant and medium RAE was demonstrated among ‘Top 10’ female players. There was 
no significant and small RAE found among the male players in all 3 subgroups. While Gerdin 
et al. (2018) demonstrated no significant and medium RAE only among ‘Top 10’ female play-
ers, significant and strong RAE in ‘Top 10’ male players during the WJTF was proven in our 
study. The authors further noted – in correspondence with similar studies in soccer (Vincent, 
& Glamser, 2006) and swimming (Costa et al., 2013) – a stronger effect of the RAE in favour of 
female tennis players (although ES was only small, resp. trivial); this study presented by us found 
a stronger effect of RAE among male players (ES also small, resp. trivial). Romann et al. (2018) 
observed significant RAE among junior female tennis players in the Swiss talent development 
programme (ES was medium).

A number of other studies have also been published aimed at RAE among juniors in various 
sports. Delorme, along with various co-authors, found in three studies that a significant RAE 
had been observed among U14 female basketball players (Delorme, & Raspaud, 2009; Delorme, 
Chalabaev, & Raspaud, 2011) and in U14 female soccer players (Delorme, Boiché, & Raspaud 
(2010); ES was small or trivial. Hancock (2017) also found a significant RAE among female 
and male ice hockey players aged 13–14 (ES was small); similarly, as Gorski, Rosser, Hoppeler 
and Vogt (2016) among 13- and 14-year-old female and male Swiss Alpine skiers (significant 
RAE, ES small). Only Gómez-López et al. (2017) did not prove existence of any significant RAE 
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(Spanish Championship: ES was medium; Spanish Cup: ES small) among 16-year-old female and 
male handball players. Krahenbühl and Leonardo (2020) considered the fact that relatively older 
female junior handball players (born in S1) had played almost twice as much time in matches 
than younger players (born in S2) a consequence of RAE existence as coaches had considered 
them better players.

The results of RAE research among senior elite athletes have often been varied; 
Savassifigueiredo et al. (2020) showed a significant RAE (ES was trivial) for both sexes among 
elite beach handball athletes, Edgar and O’Donoghue (2005) in female and male elite senior 
tennis players (ES was small), Nykodým et al. (2020) in elite senior ice hockey players (ES was 
small)), Bozděch et al. (2020) in elite tennis players – Top 100 ATP 2016–2018 (ES was small).In 
contrast, no significant RAE (ES was medium) was found among professional Spanish football-
ers/soccer players (Gil et al., 2019) and also among male and female elite ski jumpers (ES was 
trivial) between the first and second semester (Hammer, 2020). Parma and Penna (2018) did 
not prove any RAE among women’s elite volleyball players in Brazil (ES trivial), but they proved 
it among male athletes (ES medium); thus, similarly as in our study, a stronger impact of RAE 
was demonstrated in men.

As a result of RAE, the earlier born athletes are often, especially in junior age, favoured 
over their peers due to earlier maturation of their physical, physiological and mental condition. 
Relatively younger players, who may have a great potential for athletic success, but they are not 
given enough attention, may – for this reason – prematurely terminate their athletic career (drop-
out). Therefore, a necessary precondition for optimal development of all athletes is the provision 
of equal opportunities both in training and in communication with coaches (Cobley et al., 2009; 
Fraser-Thomas, Coté, & Deakin, 2008; Musch & Grondin, 2001).

CONCLUSION

The study was focused on assessing whether there exists any RAE among Czech junior male 
and female tennis players in the U14 age category. The results of the study showed variety in the 
incidence of RAE in various performance subgroups (‘Ranked’, ‘Top 100’, ‘Top 10’). A significant 
RAE was detected among all the male subgroups, but only among the ‘Top 10’ players it was 
strong in terms of effect size. Among female players, RAE was significant in all three subgroups, 
but only weak in terms of effect size. Gender differences in RAE were significant in ‘Top 100’ 
and ‘Ranked’ in favour of male players, but in all three subgroups they were negligible as to effect 
size. The impact of RAE was therefore more pronounced in male players. Comparison of the 
results of this study with the conclusions of other authors suggests that RAE is more pronounced 
in physically demanding sports in contrast with sports where performance depends on technical 
and motor skills. This leads us to the consideration whether the identification of talents and the 
selection of junior tennis players based mainly on physical, anthropometric and performance 
factors is, with regard to possible RAE influence, a suitable method for predicting future devel-
opment of athletes. The results of this study can help increase the awareness of tennis coaches as 
well as parents about the impact of RAE and thus contribute to reducing the possible occurrence 
of dropout in junior tennis. With regard to the fact that, during the identification of talent and 
implementation of training process, RAE can have – both in short and long term – a great impact 
on athletic development of an individual, it is really important to recommend coaches as well as 
the professional public to give their full attention to this issue.
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