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Abstract

Relative age effects have been widely investigated in the context of youth sports in recent
decades. The phenomenon of Relative Age Effect (RAE) deals with recognizing
(dis)advantages of relative age in children and adolescents born in same calendar year.
The present study aimed to investigate the effect of relative age in Iranian taekwondo
athletes and examine the relationship between relative age and the success of taekwondo
athletes in terms of the league participation, attendance in the national team, and winning
medals in official competitions. To conduct this study, the data of 1843 male and female
taekwondo athletes who were present in taekwondo clubs were collected and analyzed by
gender. Athletes with a history of 10 years of activity between 2011 and 2021 years were
included in the study. The effect of relative age was described and the chi-square test was
used to examine the relationship between relative age and abovementioned variables. The
results showed the existence of the RAE in Iranian taekwondo athletes, and the relative
age of men had a significant role in their participation in the league for men (p=0.002) but
This finding was not significant for women (p=0.46).The RAE on the success rate in
winning medals (p=0.15) and the opportunities to participation in the national teams
(p=0.17) was not significant.
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Extended Abstract

Background and Purpose

In youth sports, children and adolescents are assigned to different age categories
based on their chronological age (1), which usually use the time cut-point of the
first day of the year (2-4). Athletes in the youth levels have different physical
characteristics, and furthermore, their birth date in the same year leads to extreme
performance differences between them (5). This phenomenon called the Relative
Age Effect (RAE) (1) refers to the age differences between children born in the
same calendar year that is caused by the difference in their birthdays (6). Children
or adolescents who are older than their peers, who were born in the same year,
have more opportunities to be exposed to training and experience and the more
chance to contribute in competitions (2,7). The purpose of this study was to
examine the relative age effect in Iranian taekwondo athletes and its relationship
to league participation, medal winning, and national team attendance.

Materials and Methods

Participants

The participants were athletes who had a history of at least 10 activities in
taekwondo during the last decade (from 2011 to 2021). The information of the
participants was collected with cooperation of Iran Taekwondo Federation and its
Research Committee. The cut-off date for taekwondo competitions in Iran is in
accordance with the regulations of the World Taekwondo Federation (WTF) and
has been set from January 1st. According to birth month of the participants, they
were categorized into four relative age quarters (Q) regardless of birth year (8).
In order to investigate the RAE, the data of 1843 athletes were categorized using
Excel and SPSS software freeee  aaaliii sss mttt >’ dirt gg
quarters was conducted to confirm the effect of relative age of elite taekwondo
athletes. In order to investigate the relationship between relative age and
attendance in the Premier League and national team, the chi-square goodness test
v¢) was used to determine the distribution of the birth month and Q based on
observed and expected frequencies.

Findings

Totally, the data of 1843 athletes (966 men and 877 women) were included in the statistical
analysis considering the inclusion criteria. The highest number of athletes were born in
the Q1 (519 taekwondo players, 28.16 percent) and the lowest number of individuals were
born in the Q4 (382 tackwondo players, 20.73 percent). The significant bias in favor of
Q1 in both men (32 (3)=14.74, p=0.002) and women ((3)=8.40, p=0.04) for Taekwondo
was obvious.
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The highest number of birth was associated with the first month of the year
(January) (179 taekwondo athletes, 9.7 percent) while the lowest number was in
November (115 taekwondo athletes, 6.2 percent). According to the result of the
chi-square test, the effect of relative age was significant (3% (11) = 24.21, p=0.012).
The highest frequency of birth month was January for men (96 taekwondo
practitioners, 9.9 percent) and April (84 taekwondo practitioners, 9.5 percent) and
January (83 taekwondo practitioners, 9.5 percent) for women, and the lowest
frequency for men was December (636 taekwondo practitioners, 6.5 percent) and
November (51 taekwondo practitioners, 5.8 percent) for women. According to the
chi-square test, the effect of relative age was not observed for none of men and
women.

The results of chi-square analysis showed that the RAE on the participation in the
highest level of the taekwondo league (Premier league) is significant (x*(3)
=14.667, p=0.002) and athletes born in the Qs of year, have participated in the
Premier League in a larger proportion, however, this finding was not significant
for women (?(3) =2.55, p=0.46). According to the findings, birth quarter has no
significantrole in winning medals and participating in the national team in Iranian
male and female athletes.

Geeerlll t freeee il ttrittt io ff ttlltt>” dirt i iiss twward the first
months of the year. According to the results of chi-square goodness test, the RAE
was generally revealed in taekwondo athletes (¥ (11) =24.11, p=0.012) regardless
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of gender. The present findings showed the RAE for both male and female month
and birth Q. There is a large bias in favor of the first quarter of the year (Q1) in
ttt m  ( ) wmm  ( 40 (3) in
Taekwondo.

The RAE for the attendance of male taekwondo players in the highest level of
taekwondo league is significant ( 2 (3) =14.67, p=0.002) but this effect is not
significant for women (x2 (3) =2.55, p=0.46).

The result of chi-square goodness fit analysis showed that the RAE in winning
medals for men () (3) =5.02, p=0.17) and women (2 (3) =2.55, p=0.13) as well
as for attendance in the national team for men (y? (3) =4.78, p=0.19) and women
(%? (3) =2.26, p=0.15) is not significant.

Conclusion

Athletes born at the end of the chosen year, compared to their younger
counterparts, have less chance to participate in Taekwondo sport (7). Those born
in Q1 and Q2 are likely to be superior to their peers due to physical or mental
advantages, and through an auto-select process, they dominate their younger peers
born in the same year (9) Attaaaaeeei t iisssstleeel ff ttttt t’° laa  wa

another finding for the RAE in the present study, and athletes born in the Q1 are
more likely to be in the highest level of official Iranian taekwondo competitions.
Traditionally, RAE has been observed among athletes at different levels, both elite
and semi-elite, where physical characteristics such as weight, height, speed, and
strength are key factors for success (3,5,10). For women, the observed frequency
for attending in the league was not higher than the expected frequency, and it is
inconsistent with the findings of Lemez et al. (2016), reporting that RAE was not
evident for women (11), which seems to be related to cultural issues and the
selected approach to participate in competitions. The results of the present study
provide valuable insight for managers, experts and decision makers of taeckwondo
development at the youth levels to prevent RAE consequences. It is clear that
changes in relative age are the key factor of success in different age categories of
taekwondo competitions in Iran, and of course, simultaneously, it can lead to the
dropout of a large number of talented athletes. Further investigation and
comparison of RAE in Taekwondo age groups in Iran, U11, U14, U17 and senior,
if comprehensive data from these categories is provided, can provide a clearer
insight into the consequences of RAE in Taekwondo.
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Figure 1- Birth month distribution of taekwondo athletes by gender (962 men and
875 women)
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Table 1- Frequency distribution of birth months of tackwondo athletes by gender

gsexe Dec Nov Oct Sep Awg Jul Jun May Apr Mar Feb Jan  (sedledole S
Gender
- - - Shl3
962 63 64 i1 25 76 73 81 01 17 23 22 96 =
Frequency £
100 65 66 73 88 79 76 84 94 § 96 95 99 HEE
Percent
- - - - - AN
373 67 i1 66 73 73 4 82 66 R 79 73 23 =
Frequency o
00 76 5§ 75 83 86 84 94 75 96 9 866 95 - Female
Percent
ilsl.3 L Y
373 67 31 66 13 75 4 82 66 34 79 73 23 s G
Frequency Total
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Table 2- The result of the chi-square test for the frequency distribution of the
comparison in the months of the year

& slobixe RS 2 o s>
Significance DF ¥? Value Gender
0.09 11 17.66 =

Male
0.27 11 13.23 o)

Female
0.012 11 24.21 e

Total
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Figure 2- Frequency distribution of birth quarter of taekwondo athletes by gender
((Q1=first quarter to Q4=fourth quarter of the year)
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Table 3- Frequency distribution of birth quartiles of taekwondo athletes by gender

(Q1=first quarter to Q4=fourth quarter of the year) and the result of the chi-square
test for comparing frequency distribution of quartiles
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Table 4- Chi-square test results in relationship of RAF and participation in the

Pro League

& olizo TSN X o) Slases Comniss
Significance DF ¥?Value Count Gender

e

0.002 3 14.67 9666
Male

0.46 3 2.55 875 ©?

Female
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Table 5- The result of chi-square test for relationship of RAE and winning national
or provincial medal

& lolizo &ol3T 4z 50 a3 Slasy i
Significance DF ¥* Value Count Gender
0.17 3 5.02 811 o
Male
0.13 3 2.55 627 o
Female

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



VP liuoy B¢ o Lol F 0590 ¢ 5 > HLd, Yy

Azl b oled Jgaz axgi bide slapsd lago)l 0 58> g (o o bLS I o
sos, 5l (Ko o Glapes Slogo)l jo jeam ;0 G (e Sl lis 9o S sl Jeles
OF (3)=2.26, p=0.15) ; 5 (% (3)=4.78, p=0.19) s ,0 ;5 ouslsSs (sl YLT )5 b i

3,05 bl e sloga)l jo 50a2 (e b algi Sl 5 (G 0)led Jgo2) Cens lobinse

o S g3 y) 13 ygin b (v (S T BLI I )3 93 A (905l dnsti -F Jgua
Table 6- The result of chi-square test for relationship of RAE and attendance at
national team camps
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