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Abstract 
 
Success in sports depends on several factors. One of those factors is a psychological and physical advantage, or 

in other words psycho-physical maturity. Relative age effect (RAE) is one of the phenomenons which can give 

advantages or disadvantages in sports competitions. Because of this particular effect, many children and young 

people experience unfair competition conditions. The goal of this study was to detect the difference in RAE 

existence between genders in sports by analyzing research about RAE in sports, published between 2017 and 

2021. Accordingly, scientific databases „Google Scholar", „Web of Science" and „Research Gate" were used for 

extraction of adequate scientific papers (n=16). Analyzed papers cover a total of 25 sports (14 individual and 11 

team sports). Results of this research suggest the greatest impact of RAE among young males (<18 years old), 

RAE occurs in 81,81% of analyzed samples. The male sample is also affected by RAE, with 85,71% of occurrence 

among the overall male sample, and 42,86% among the sample composed of males only. There is no significant 

tendency among females only, while RAE occurs among half of the female samples. The majority of RAE-positive 

female samples belong to individual sports while the majority of male samples belong to absolute bodyweight 

sports. No significant differences were found between sports and among the sample of Olympic games competitors. 

Also, it can be stated that RAE depends on many factors and effects, which can be controlled to a greater extent. 

Future research should focus on the analysis of the existence of RAE between sports, especially boundaries 

between groups of sports and among Olympic competitors. 
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Introduction 

The existence of the Relative age effect (RAE) is a 

topic that is often ignored by coaches, but in recent 

times RAE gained greater attention from sports 

scientists and the coaching community. In the sports 

field, relative age can be defined as the chronological 

age difference that occurs between athletes of the 

same age group (Lorenzo-Calvo et al., 2021; Diaz del 

Campo, 2013). The collection of consequences 

derived from this difference in a birthdate is 

commonly referred to as the RAE (Lorenzo-Calvo et 

al., 2021; Barnsley, Thompson, Barnsley, 1985). In 

other words, it is a theory that if a grade is composed 

of people born from January to December, students 

born in January will inevitable have better physical, 

cognitive, and mental development than students 

born in December (Minsoo, Jiwun, Hyo-Jun, 2021; 

Sedano, Vaeyens, Redondo, 2015). Today, RAE is a 

well-known and worldwide phenomenon, influencing 

the acquisition of young athletes for future elite 

performance (Jakobsson et al., 2021; Musch, 

Grondin, 2001), but children with elite-level ambition 

and potential, born late in the season, have an 

unjustified lower chance of sport participation past 

puberty (Jakobsson et al. 2021; Baxter-Jones, 

Helms, 1994). Processes of initiation, identification, 

and selection are very important but the hazardous 

procedures, if not made correctly, can lead to talent 

dispersal. It will always remain unknown how many 

young talents gave up on sports across the globe 

because of coaches who carried out those processes 

incorrectly. Besides chronological age, all kinds of 

anthropometric characteristics are important in the 

function of improvement of systems for identification, 

orientation, and development of sports talents (Cular 
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at all 2021). Age competition range in cadet category 

should be revised and possibly reduced, or 

competitors should be divided into more age 

categories (e.g., younger cadets, cadets, and older 

cadets), which would enable a more equal 

competition and reduce the effect of age on 

competitive success (Babic at al. 2021). Beslija et al. 

(2021) proposed new height-based model of 

categorization of young combat sports athletes to 

update the current weight categorization and reduce 

the biological age differences.  Mechanisms behind 

the loss of talent are still not clarified to that extent. 

It can be assumed that detection and selection 

systems do not consider „hidden" important aspects 

such as selection disadvantages, injuries, biological 

and psychological factors, etc. In this context, it 

seems especially important to bring together all 

proven findings in the context of talent development 

(Steidl-Müller et al., 2019). Nevertheless, in senior 

categories or top competitive levels, it does not seem 

as clear that relatively older athletes enjoy certain 

sports and competitive advantages over their 

younger peers (McCarthy, Collins, 2014). 

Specifically, in team sports, the impact of the RAE 

tends to decrease as the athlete progresses in their 

sports career (Burstio et al., 2018) but does not 

disappear completely (de la Rubia Riaza et al., 2020; 

Gil et al., 2019). The fact is that males and females 

have different frequencies of entering and finishing 

puberty age. While 10-year-old girls can step into 

puberty, males can stay in the pre-adolescent period 

until they are 17. RAE remains partially unexplained, 

especially about overall gender distribution and its 

variations, with a lack of differentiation between 

sport types too. This investigation aimed to find 

answers to listed issues and open further research 

questions about RAE. 

Methods 

Research sample  

The sample that was analyzed and reviewed in this 

research was composed of 16 papers published in the 

English language published from 2017 to 2021.    

The overall sample of participants in all analyzed 

scientific papers is n=3.618.896. The sample is 

composed of n=846.283 females and n=2.772.613 

males. According to the group of sports, the sample 

composition is as follows: individual sports 

n=661.855, team sports n=2.901.400, martial arts: 

n=16.090, winter sports n=450.957, sedentary 

sports n=51.919, ball sports n=2.867.424, racket 

sports n=64.334, water sports: n=43.903. 

Sample distribution partially among sports is: 

Football n=2.625.118, Alpine skiing n=226.403, 

Cross country skiing n=136.387, Basketball 

n=133.910, Ice hockey n=94.984, Track and field 

n=82.789, Tennis n=62.425, E-sports n=47.030, 

Swimming n=42.620, Orienteering n=41.249, 

Baseball n=30.200, Taekwondo n=12.314, Chess 

n=4.889, Judo n=2.504, American football n=2.380, 

Handball n=1.974, Badminton n=1.909, Futsal 

n=1.873, Water polo n=1.283, Wrestling n=699, 

Rugby n=690, Boxing n=573, Volleyball n=492, 

Cricket n=262, Gymnastics n=64, Not identified 

n=63.875. 

Selection procedure and analysis 

The main method for research requirements was the 

investigation conducted through databases Web of 

Science, Google Scholar, and Research Gate. 

Selected databases include journal papers that are 

related to Sport Sciences and Sport and Education. 

To find the adequate papers, researchers used the 

following keywords: „Relative Age Effect“, „Relative 

Age Effect AND sex“, „Relative Age Effect AND 

gender“, „Relative Age Effect AND Sport“, „Relative 

Age Effect AND Combat“, „RAE“, „Relative Age Effect 

AND Team“, „RAE AND Team Sports“. 

Researchers extracted preconditions for paper 

selection, which included: 

-Papers that belong to the scientific field of Sport 

Sciences 

-Papers published in English 

-Papers from 2017 to 2021 year of publishment 

-Open access paper/full-text paper 

-Include RAE information in competitive sport 

-Include a variety of sports 

-Include differentiation according to age group 

-Include differentiation according to sex 

-Papers with a large number of respondents 

-Papers with correctly used research methods 

During the first step of the investigation and without 

the use of selected preconditions, n=26.374 units 

were found. After the application of the first two 

above-listed preconditions, researchers extracted 

n=731 scientific papers that met the criteria. In the 

next step, the following two preconditions were used 

for selection, after which researchers extracted 

n=358 articles. Duplicates and non-relevant topics, 

for example, fitness, school sports, etc. were 

excluded. Finally, following all selected preconditions, 

n=16 papers were extracted. 

Results and discussion 

The overall sample of scientific papers with numbers 

of participants for each research and descriptive 

parameters is presented in Table 1. 

Table 1 - Summary of selected studies that 

participated in this research (n=16).
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Author(s) N 

overa

ll 

Age 

rang

e 

Gende

r 

Sport Category Competition  

level 

Perio

d 

Grouping 

Method 

Relative 

age 

effect 

Sierra-
Díaz et 
al., 
(2017) 

2 550 
784 

>14 M, F Football U14 - 
veterans 

Local, 
regional, 
European and 
World 
championship

s 

1988
-
2016 

Q1-Q4 Partially 
yes, during 
last years of 
youth elite 
competition 

Medic, 
Lares, 
Young,  
(2018) 

6 492 30-
101 

M, F Athletics seniors, 
veterans 

Australian 
master 
athletics 
competitions 

2000
-
2014 

Years 
within 5-
year age 
categori
es 

Yes 

Campidel
i et al., 

(2018) 

1 163 21-
32 

M, F Combat 
sports 

seniors Olympic 
games 2012, 

2016 

2012
, 

2016 

Q1-Q4 
S1-S2 

No, 
significance 

only among 
judo female 
competees, 

reverse RAE 
among 
boxing 
female and 
taekwondo 
male 
competees 

Parma, 
Penna, 
(2018) 

314 >18 M, F Volleyball seniors Brasilian 
volleyball 
Super league 

2016
-
2017 

Q1-Q4 Yes, among 
males 

Smith et 

al., 
(2018) 

646 

383 

11-

+19 

F 25 sports, 

not 
specified 

U12-

seniors 

Recreative 

non-
competitors 

and 
competitors 
(3,12% elite) 

1984

-
2016 

Q1-Q4 Yes 

Steidl-

Müller et 
al., 
(2019) 

24 

524 

10-

44 

M, F Alpine 

skiing 

U12- 

seniors 

Austrian 

national 
championship
s, 
international 
championship
s, FIS overall, 

FIS top 50 

2012

-
2016 

Q1-Q4 Yes 

de la 
Rubia 
Riaza et 
al., 

(2020) 

13 
100 

14- 
+19 

M, F Basketball U14-older 
seniors 

Spain cup, 
Europian 
championship
s, World 

championship

s, Olympic 
games 

1980
-
1989
, 

2005

-
2016 

Q1-Q4 
S1-S2 

Yes, among 
males, U14-
U18 and 
national 

cups 

Lucena et 
al., 
(2020) 

1 499 11-
29 

M, F Judo U13-
seniors 

Brasil Judo 
championship 

2013 Q1-Q4 Partially 
yes, among 
males and 
age 

categories 
<U15,senio
rs 

Nykodým 
et al., 

(2020) 

1 200 18-
41 

M Ice Hockey seniors World 
championship

s 

2015
-

2017 

Q1-Q4 No, only 
significance 

among 
player 
position 

„goaltender
s“ 
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Saavedra

, 

Saavedra
, (2020) 

380 15-

18 

F Handball juniors World's youth 

championship 

2018 Q1-Q4 Yes 

de la 
Rubia et 
al., 
(2020) 

77 
329 

14- 
+18 

M, F Football, 
Basketball, 
American 
Football,  

Baseball,  
Ice Hockey,  
Handball,  
Cricket,  
Rugby,  
Futsal,  
Water polo 

U14-
seniors 

National and 
international 
championship
s 

1980
-
2017 

Q1-Q4 
Q1-Q8 
S1-S2 

Yes, but 
long term 
individual 
performanc

e had 
reverse RAE 

Minsoo, 
Jiwun, 

Hyo-Jun, 
(2021) 

12 
054 

+10 M, F Taekwondo U12-
seniors 

Registered 
taekwondo 

competitors 
in South 
Korea 

2021 month of 
birth, 

Q1-Q4 

Yes 

Lidor et 
al., 
(2021) 

1 397 14-
18 

M, F Volleyball, 
Gymnastics
, Judo, 
Football, 
Handball, 
Swimming,  

Water polo, 
Tennis,  
Track and 
field, 
Basketball 

U14-
juniors 

Registered 
competitors 
from Israel 

2021 Q1-Q4 Partially 
yes, among 
males 

Bilgic, 

Devrilme
z, (2021) 

1 909 14- 

19 

M, F Badminton U15, U17, 

U19 

European 

championship
s 

2013

, 
2015
, 
2017 

Q1-Q4 Yes, among 

U15 males 

Lorenzo-

Calvo et 
al., 
(2021) 

42 

466 

11-

28 

M, F Swimming U12-

seniors 

National and 

international 
championship
s 

2010

-
2021 

Q1-Q4 Partially 

yes, among 
males in 
young 
categories 

Jakobsso

n et al., 
(2021) 

244 

481 

13-

49 

M, F Cross-

country 
skiing, 
Orienteerin
g, Athletics, 
Alpine 

skiing, E-
sports, 

Chess 

children 

categorie
s-
veterans 

Competitors 

and non-
competitors 

2014

-
2016 

T1-T3 Yes, among 

children, 
among 
adults in E-
sports 

Legend: N overall- sample of participants, Q1-Q4- first to the fourth quartile of year, S1-S2- first and second 

semester of year 
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Table 2-Studies that confirmed the overall existence of the Relative age effect (n=5). 

Author(s) Sport N Age 

range 

Gender Age 

category 

Competition level Period Grouping 

method 

Medic, 

Lares, 

Young,  

(2018) 

Athletics, 

track & field 

6 

492 

30-

101 

M, F seniors, 

veterans 

Australian master 

athletics competitions 

2000-

2014 

Years within 

5-year age 

categories 

Smith et 

al., (2018) 

25 sports, 

not 

specified 

646 

383 

11-

+19 

F U12-

seniors 

Not specified 1984-

2016 

Q1-Q4 

Steidl-

Müller et 

al., (2019) 

Alpine 

skiing 

24 

524 

10-44 M, F U12- 

seniors 

Austrian national 

championships, 

international 

championships, FIS 

overall, FIS top 50 

2012-

2016 

Q1-Q4 

Saavedra, 

Saavedra, 

(2020) 

Handball 380 15-18 F juniors World's youth 

championship 

2018 Q1-Q4 

Minsoo, 

Jiwun, Hyo-

Jun, (2021) 

Taekwondo 12 

054 

+10 M, F U12-

seniors 

Registered 

taekwondo 

competitors in South 

Korea 

2021 month of 

birth, 

Q1-Q4 

         

Legend: N- sample of participants, Q1-Q4- first to the fourth quartile of year 

 

The first research that confirmed the overall 

existence of RAE (Medic, Lares, Young, 2018) was 

conducted among athletes (n = 6.492) who 

competed in Australian Masters Athletics 

competitions between 2000 and 2014. Obtained 

results indicated that the participation-related 

constituent year effect was observed as participating 

probability was significantly higher for competitors in 

their first and second year according to all five-year 

age categories (p < 0.000) and it was lower when  

 competitors were in a fourth or fifth constituent 

year. Effect had significant value among both males 

(p < 0.000) and female (p < 0.001) masters 

athletes; as well as during the third, sixth, seventh, 

and eighth + decades of life (all p < 0.001) which can 

be explained with high energetic demands of 

Athletics. To appoint prevalence and magnitude of 

RAE among female sports, Smith et al. (2018) 

conducted research composed of 308 independent 

samples in 25 sports (646.383 participants). 

Subsample analysis revealed that RAE magnitude 

was bigger in pre-adolescent (≤ 11 years) and also 

adolescent (12-14 years) age groups, significant at 

high-competition level, but these results have 

limitations because elite competitors present only 

3.14% of the overall sample. Steidl-Muller et al. 

(2019) found that the Relative age effect appears in 

every age category of Austrian national and 

international alpine ski competition rank. Relatively 

younger competitors have a chance for selection only 

if they are early matured individuals. In the case of 

ski racing, the existence of RAE could be explained 

by high-intensity muscular and cardiorespiratory 

demands. Saavedra & Saavedra (2020) researched 

380 competitors who competed in the 2018 Women's 

Youth World Handball Championship. Independent 

variables were RAE,  number of scored goals, and 

shooting effectiveness for each type of shot. 

Dependent variables were player position and team's 

final ranking. More competitors who were born in the 

senior year were among teams ranked from first to 

eighth place than among those ranked from ninth to 

24th place. All positions (center back, back, wing, 

and pivot) had a greater number of scored goals and 

result effectiveness according to their specific playing 

positions. Handball traditionally inherits bigger 

muscle and overall physical weight/amount among 

athletes, because there are no weight categories, 

which could be the reason for such results. Minsoo, 

Jiwun & Hyo-Jun (2021) compared the date and 

month of birth of 12.054 Taekwondo athletes 

registered in the Korean Sports Association, and the 

date and month of birth of 11.034.421 public data 

ceded by the National Statistical Office of Korea were 

collected and the birth months were compared. 

Results showed that there was a significant difference 

as a result of comparing birth months between the 
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general public and Taekwondo athletes. Through 

comparing the birth month of current elite 

Taekwondo athletes according to elementary school 

player registration, there was a statistically 

significant difference and it was found that students 

with relatively early birth months had a high 

frequency of player registration. This result could be 

explained by the Plygamon effect. Alternately, a 

possible effect of coaches placing high expectations 

on relatively older athletes is that parents also share 

these expectations. Parents might then place higher 

expectations on their relatively older children, 

increasing the self-fulfilling prophecy and RAE 

(Hankock, Alder, Cote, 2013). 

Table 3- Studies that indicated the existence of 

reverse RAE (n=2). 

 

Legend: N- sample of participants, Q1-Q4- first to the 

fourth quartile of year, Q1-Q8- first to eight quartiles 

in two year period, S1-S2- first and second semester 

of year 

Campideli et al. (2018) analyzed the birth date of 

1.163 boxing, judo, wrestling, and taekwondo 

athletes who competed at the 2012 Olympic Games 

and 1.148 athletes at the 2016 Olympic Games. The 

RAE was examined through the distribution of 

quartiles and births of athletes from each modality, 

by sex and edition of the Olympic Games, through 

the Chi-Square test. Evidence of existing RAE was 

found only in female judo while reverse RAE was 

found in women's boxing, with higher representation 

of athletes born in the second semester (X² = 3.959) 

and male taekwondo in 2016, in which there was a 

higher representation of athletes who were born in 

3rd quartile (X² = 8.292). The authors concluded that 

RAE is not consistently found among Olympic combat 

sports athletes. De la Rubia et al. (2020) conducted 

a Meta-analysis on data sample collected between 

2000 and 2019 trying to determine the 

existence/non-existence of RAE on short and long-

term performance. Researches collected sample data 

of 77.329 players, 92.08% of the sample were male 

and 7.92% were female, whilst the number of 

recorded performance measurements was 87.556. 

Results showed that short-term individual (10.20%) 

and team (18.09%) performance and utility were 

influenced by the RAE, while long-term individual 

performance (49.71%) was affected by reverse RAE. 

In 16.99% of measurements, there was no 

significant relationship between RAE and specific 

competition performance.  

Table 4- Studies that identified a lack of evidence for 

the Relative age effect (n=2). 

 

Legend: N- sample of participants, Q1-Q4- first to the 

fourth quartile of year 

As it was stated previously, Campideli et al. (2018) 

did not find overall evidence of RAE existence among 

Olympic combat sports competes, which can be 

explained with a senior sample of participants who 

already passed through initiations and selections 

affected by RAE, and other effects. Nykodým et al.  

(2020) conducted research focused on the influence 

of RAE among male participants of three consecutive 

Ice Hockey World  Championships (IHWC 

2015−2017), where the total number of monitored 

players was 1.200. Researchers stated that 

chronologically older players were selected more 

often for national ice hockey teams. During the 

monitored period, traces of RAE were found among 

all player's positions (forward,  defender,  or 

goaltender). According to effect  size  analysis  

(Cohen's  w), greatest RAE was detected amongst 

goaltenders (w= 0.31), forwards (w= 0.24) on 

second place and defenders (w= 0.15).  Therefore, 

research was conducted on a senior participant 

sample, and this confirms the theory of RAE 

reduction as inversely proportional with chronological 

age. 

Table 5- Papers with proven existence of RAE among 

males only n=6.

 

Author(s) Sport N Age 
range 

Gender Age 
category 

Competition level Period Grouping 
method 

Parma, 
Penna, 
(2018) 

Volleyball 314 >18 M, F senors Brasilian volleyball 
Super league 

2016-
2017 

Q1-Q4 

de la Rubia 
Riaza et al., 
(2020) 

Basketball 13 
100 

14- 
+19 

M, F U14-
older 
seniors 

Spain cup, Europian 
championships, 
World 

1980-
1989, 

Q1-Q4 
S1-S2 

Author(s) Sport N Age 
range 

Gender Age 
category 

Competition 
level 

Period Grouping 
method 

Campideli et 

al., (2018) 

Boxing 

(F) and 
Taekwond
o(M) 

73 

(female 
boxing), 
132 
(male 
taekwon
do) 

21-32 M, F seniors Olympic 

games 2012, 
2016 

2012, 

2016 

Q1-Q4 

S1-S2 

de la Rubia et 
al., (2020) 

Futsal, 
Rugby 

690 
(Rugby)

, 1873 
(Futsal) 

14- 
+18 

M, F U14-seniors National and 
international 

championships 

1980-
2017 

Q1-Q4 
Q1-Q8 

S1-S2 

 

Author(s) Sport N Age 
range 

Gender Age 
category 

Competition level Period Grouping 
method 

Campideli 

et al., 
(2018) 

Boxing, 

Judo, 
Taekwondo, 
Wrestling 

857 (Judo 

females 
excluded) 

21-32 M, F seniors Olympic games 

2012, 2016 

2012, 

2016 

Q1-Q4 

Nykodým 
et al., 
(2020) 

Ice hockey 1 152 
(position 
goaltenders 
excluded) 

18-41 M seniors World 
championships 

2015-
2017 

Q1-Q4 
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championships, 
Olympic games 

2005-
2016 

Lucena et 
al., (2020) 

Judo 1 
499 

11-29 M, F U13-
seniors 

Brasil Judo 
championship 

2013 Q1-Q4 

Lidor et al., 
(2021) 

Volleyball, 
Gymnastics, 
Judo, 
Football, 
Handball, 
Swimming,  
Water polo, 
Tennis,  
Track and 
field, 
Basketball 

1 
397 

14-18 M, F U14-
juniors 

Registered 
competitors from 
Israel 

2021 Q1-Q4 

Bilgic, 
Devrilmez, 
(2021) 

Badminton 1 
909 

14- 
19 

M, F U15, 
U17, U19 

European 
championships 

2013, 
2015, 
2017 

Q1-Q4 

Lorenzo-
Calvo et al., 
(2021) 

Swimming 42 
466 

11-28 M, F U12-
seniors 

National and 
international 
championships 

2010-
2021 

Q1-Q4 

Legend: N- sample of participants, Q1-Q4- first to the 

fourth quartile of year, S1-S2- first and second 

semester of year 

Parma & Penna (2018) investigated RAE among 314 

athletes, 179 men and 135 women officially ranked 

in men's and women's Super Leagues in the 

2016/2017 season of Brazilian Volleyball 

Confederation (CBV). Results showed no effect 

related to RAE in Brazilian women's elite volleyball, 

whereas there was a higher representation of male 

competitors who were born in the first quartile 

compared to athletes born in the 3rd and 4th 

quartiles. De la Rubia Riaza et al. (2020) conducted 

a quantitative scientific review among basketball-

related researches and results confirmed the impact 

of RAE on game performance in basketball (56% of 

measurements) and greater RAE influence on short-

term team performance (54% of measurements). 

Higher impact of RAE was found among men (71%), 

U14-U18 age categories (44%), and at the national 

competition level (40%). Lucena et al. investigated 

862 male and 637 female judo athletes. Results 

showed significant differences in male under-15 

category (p = 0.001) and male under-23 category (p 

< 0.000). In conclusion, RAE was identified among 

male athletes. Research conducted by Lidor et al. in 

2021 had a sample composed of 1.397 athletes (390 

female and 1.007 male athletes) who competed in 

five individual sports (gymnastics, tennis, swimming, 

track and field, judo) and five team sports (water 

polo, handball, volleyball, football, basketball). Data 

analysis showed that RAE was found to be significant 

among male examinees in four sports- swimming, 

basketball, handball, and football; participants who 

were born earlier through the same year had greater 

representation in this particular sport. Still, the effect 

was not significant among female examinees. A large 

number of those who were born in first (Q1) and 

second quarter (Q2) of the selected year among male 

examinees felt that they demonstrated stronger 

abilities in sports compared to their peers who were 

born in third (Q3) and fourth (Q4) quarters of the 

same year. Bilgic & Devrilmez (2021) investigated 

RAE in badminton. The birthdate distribution of 1909 

badminton competitors (994 males and 915 females) 

who participated in the last three consecutive 

European U15, U17, and U19 Badminton 

Championships were analyzed. RAE was primarily 

found among males in the U15 group where 42.30% 

of players are born in the first (Q1) quarter of the 

year, whilst only 12.70% of players were born in the 

last quarter (Q4) of the year (p = 0.000). On the 

other side, the lowest RAE was found among females 

in the Junior (U19) group. Lorenzo-Calvo et al. 

(2021) had written a systematic review among 

swimmers in 6 capital papers. In this particular 

study, the prevalence of RAE in swimming was 

observed in 58.65% of participants analyzed, and the 

effect of RAE was more frequently found among 

youth categories (decreased as age increased and 

was inverted among older ones) and among male 

competitors (two times more than among female 

swimmers). The impact of RAE on variables such as 

competitive performance is likely to be related to 

strength and power demands of the sport, as the 

performance of simultaneous strokes, in shorter 

events, and among swimmers in the postadolescence 

period seem to be rather affected by RAE. 

Table 6- Papers that suggest the existence of RAE 

among young males n=9.  
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Author(s) Sport N Age 

range 

Gender Age 

category 

Competition 

level 

Period Grouping 

method 

Sierra-

Díaz et al., 
(2017) 

Football 2 550 

784 

>14 M, F U14 - 

veterans 

Local, regional, 

European and 
World 
championships 

1988-

2016 

Q1-Q4 

Steidl-
Müller et 
al., (2019) 

Alpine 
skiing 

24 524 10-
44 

M, F U12- 
seniors 

Austrian 
national 
championships, 

international 
championships, 
FIS overall, FIS 
top 50 

2012-
2016 

Q1-Q4 

de la Rubia 

Riaza et 

al., (2020) 

Basketball 13 100 14- 

+19 

M, F U14-

older 

seniors 

Spain cup, 

Europian 

championships, 
World 
championships, 
Olympic games 

1980-

1989, 

2005-
2016 

Q1-Q4 

S1-S2 

Lucena et 

al., (2020) 

Judo 1 499 11-

29 

M, F U13-

seniors 

Brasil Judo 

championship 

2013 Q1-Q4 

de la Rubia 
et al., 
(2020) 

Invasion 
games, 
striking end 
fielding 
games 

77 329 14- 
+18 

M, F U14-
seniors 

National and 
international 
championships 

1980-
2017 

Q1-Q4 
Q1-Q8 
S1-S2 

Minsoo, 
Jiwun, 
Hyo-Jun, 
(2021) 

Taekwondo 12 054 +10 M, F U12-
seniors 

Registered 
taekwondo 
competitors in 
South Korea 

2021 month of 
birth, 
Q1-Q4 

Lidor et 
al., (2021) 

Gymnastics, 
Waterpolo, 
Swimming,  
Judo, 
Track and 
field, 
Basketball,  

Football, 
Handball, 
Volleyball, 
Tennis 

1 397 14-
18 

M, F U14-
juniors 

Registered 
competitors 
from Israel 

2021 Q1-Q4 

Bilgic, 
Devrilmez, 
(2021) 

Badminton 1 909 14- 
19 

M, F U15, 
U17, U19 

European 
championships 

2013, 
2015, 
2017 

Q1-Q4 

Lorenzo-

Calvo et 
al., (2021) 

Swimming 42 466 11-

28 

M, F U12-

seniors 

National and 

international 
championships 

2010-

2021 

Q1-Q4 

 

Legend: N- sample of participants, Q1-Q4- first to the 

fourth quartile of year, Q1-Q8- first to eight quartiles 

in two year period, S1-S2- first and second semester 

of year 

Regardless of previously analyzed papers, there is 

also research (biggest by the number of participants) 

conducted by Sierra-Diaz et al. (2017) where authors 

systematically reviewed 28 research papers related 

to football. Results showed that RAE has a growth 

tendency during the last years in youth elite 

competition. However, significant RAE was not found 

in elite football teams due to fact that physical 

advantages do not exist among older players. It has 

been concluded that RAE depends on many factors, 

such as physical advantages, player's position on the 

pitch, size of the country, and talent detection 

processes which are „confusing factors", or side 

effects about which we should be aware.  

Papers that confirmed the overall existence of RAE 

(Table 2) confirm overall existence among: a) 

Individual sports (80% of samples) and b) Absolute 

bodyweight sports (80% of samples). This particular 
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research also suggests that among all selected 

papers 11 of them used young males for the research 

sample, Nine of them proved the existence of RAE 

among the selected sample, or 81,81% of them. Male 

samples overall indicate the existence of RAE in 12 of 

14 papers that used the male sample, which explains 

85,71% of the variance. The female sample is part of 

15 of 16 analyzed papers, but in eight of 15 cases 

(53,33%), there is evidence for the existence of  RAE 

among females. 75% of the overall female sample 

were pre-adolescent and adolescent participants. 

Further, RAE among the male sample only showed 

existence in 6 papers out of 14, which represents 

42,86% of the overall sample. Only one of 16 papers 

suggested the existence of RAE only among the 

female sample (judo competes), but the selected 

sample is small (n=73), so there is no practical 

significance. Absolute bodyweight sports among 

males are more affected by RAE, 75% of male 

samples and 50% of female samples.  

According to the presented results, it is visible that 

RAE primarily affects males and young males. RAE 

occurs more among selected groups because there is 

greater variability between their first years of 

puberty, and a greater proportion of males who enter 

puberty age in „late" periods of their adolescence, 

and apropos get out of puberty much later than 

averages. Half of the analyzed female samples are 

affected by RAE, while the majority of them are 

young too. A bigger chance of RAE among females 

should be expected more frequently among 

Individual sports and within their pre-adolescent 

years because of their early puberty entering, 

especially at 21. century. The tendency of RAE 

among recreative activities and Individual sports is 

gender-equal, According to the weight policy of 

sports, RAE occurs equally in relative and absolute 

weight sports among the female sample, but also 

occurs in 75% of absolute weight sports among the 

male sample.  There is no significant difference in 

RAE existence between sports, all selected sports 

fully or partially showed the existence of RAE, 

regardless of gender.  

Conclusion 

It must be emphasized that RAE occurs in almost 

every level of competition except Olympic games 

according to samples, which can be explained 

through earlier RAE affected selection processes that 

occurred in lower competition levels, and countries of 

participants before Olympic games. Also, RAE is 

partially affected by Matthew's effect, Galatea effect 

and Plygamon effect, and maybe other, not detected 

effects yet. This research review is not final and in 

future research, there should be more analysis about 

the existence of RAE between sports, especially 

boundaries between groups of sports and among 

Olympic competitors.  
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