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ABSTRACT 

Background. It is because athletes’ physique, physical strength and experience are vital in sports. Objectives. This 

study was conducted to confirm the relative age effect in Taekwondo, which is an important factor in sports. Methods. 

Data on the date of birth of 12,054 Taekwondo athletes registered in the Korean Sports Association and data on the 

date of birth of 11,034,421 public data by the National Statistical Office of Korea were collected, and the birth months 

were compared. Also, data on the birth dates and the national competition awards of 428 elementary student 

Taekwondo athletes were collected to confirm the relative age effect. Results. The results are as follows. First, there 

was a statistically significant difference in comparing the birth month between the general public and Taekwondo 

athletes. Second, as a result of comparing the birth month of the current elite Taekwondo athletes according to the 

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. Third, as a result of comparing the birth 

month of elementary school Taekwondo athletes according to the national competition awards, there was no statistical 

difference. Conclusion. The athletes with the early birth month had relatively high winning results in the national 

competitions. 
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INTRODUCTION 
In most countries, education and evaluation 

are conducted within the group of people born in 

the same year. It is a system that divides people 

born from January 1 to December 31 in the same 

year into one grade level and provides education 

according to the grade (1). These grade-level 

divisions are conducted chiefly worldwide.  

Various previous studies have been reported 

concerning age and grade. One of them is a study 

on relative age. Relative age is a term that refers 

to the difference in the birth month when born in 

the same year (2). 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 inevitably have better physical, cognitive, 

and mental development than students born in 

December (3). Therefore, students born close to 

January in a grade level are bound to have many 

advantages called the Relative Age Effect (RAE).  

In the case of RAE, pedagogy studies have long 

been concerned with academic achievement and 

learning disabilities (4-6). It is reported to primarily 

affect younger students more than the other age 

groups (7, 8). Also, RAE notes that those with 

relatively early birth months are given more 

opportunities compared to later birth months, 

resulting in higher achievement levels (9). 

Meanwhile, in the sports field, it was noted 

from previous RAE studies that there are 

differences in athletes’ physical, cognitive, and 

psychological aspects (10). It is because athletes’ 

physique, physical strength and experience are 

essential in sports. Thus, RAE is vital in selecting 

and nurturing young athletes (11). In fact, in sports 
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games, it is reported that athletes with relatively 

early birth dates receive more benefits in athlete 

selection and training (12, 13) and also that late 

birth month athletes have a relative disadvantage, 

leading to cases where they quit (14, 15). Thus, 

RAE is also an important factor in sports.  

Research on soccer, baseball, etc., has been 

conducted at RAE research in the sports field (16, 

17) and shows the difference in RAE depending 

on the sports. Different characteristics exist in 

different sports and thus is important to check 

RAE for each sport. Moreover, the prior studies 

are limited to professional sports, and in 

Taekwondo, only studies based on Olympic 

athletes are reported. In the case of Olympic 

athletes, most consist of adult athletes, making it 

challenging to check the relative age effect seen 

the most in younger ages (8). Therefore, this study 

aims to confirm the RAE for Taekwondo athletes. 

Specifically, this study confirmed RAE in Korean 

athletes and compared them with the general 

public’s birth month. In addition, as the RAE is 

more potent at a younger age, we used the data 

from elementary school students to compare 

national competition awards and birth months 

according to the registration of elementary school 

players. It can be used as primary data in selecting 

and training athletes while confirming RAE in 

Taekwondo.  

MATERIALS AND METHODS 

Method Material. This study aims to confirm 

the relative age effect on elite Taekwondo athletes 

in Korea. To this end, the data on the birth month 

of 12,054 Taekwondo athletes registered in the 

Korean Sports Association were analyzed. Birth 

months of 11,034,421 of the general public 

provided by Statistics Korea were compared. In 

addition, data on the birth month of 428 

elementary school students (age 11 to 13) and the 

national competition winning records were 

collected to confirm the relative age effect of 

Taekwondo athletes. It confirmed the relative age 

effect of elementary school students, where the 

relative age effect is seen the most (7, 8). 

Data Collection Procedure. In this study, to 

confirm the relative age effect on Taekwondo 

athletes, the birth month of athletes was collected 

from the Korean Sports Association, an 

international Olympic member organization. In 

addition, public data from the National Statistical 

Office of Korea were used to compare the birth 

months of Taekwondo athletes and the general 

public. The Taekwondo athlete data were 

analyzed by recording the athlete registration 

year, date of birth, gender, and winning records 

using Excel 2013, and the general public’s date of 

birth was recorded and analyzed. The Korean 

Sports Olympic Committee provided data on 

Taekwondo athletes. 

Data Processing Method. In this study, 

frequency analysis according to birth month was 

conducted to confirm the relative age effect of elite 

Taekwondo athletes. Frequency analysis was 

performed by month and category using Excel 2013 

(Q1: January, February, March; Q2: April, May, 

June; Q3: July, August, September; Q4:October, 

November, December) and analyzed. In addition, in 

this study, the same number of cases was compared 

to confirm the difference between the general public 

and the Taekwondo athletes. For this, the following 

formula was applied. The formula is an example of 

the formula for the adjusted number of public cases 

in January, and the difference between the adjusted 

number of public cases and the birth month of 

Taekwondo athletes was analyzed by Chi-square 

(18).  

GJ = general public cases adjusted in January 

NGJ = number of general public cases in January 

NTG = number of total general public cases 

NTA = number of Taekwondo athlete cases 

A Chi-square analysis was conducted to 

determine the difference between Taekwondo 

athletes’ birth months and records in elementary 

school, and the SPSS21.0 program (SPSS 

Science, Chicago, USA) was applied. All 

statistical significance levels were set to.05.  

RESULTS 

Analysis of the Frequency of Birth Month 

Distribution among Elite Taekwondo Athletes 

and the General Public. (Figure 1) shows the 

frequency of birth month distribution among 

Taekwondo athletes and the general public. As a 

result, there were most people born in January in 

Taekwondo athletes (1251 athletes, 10.4%) and 

the general public (1155 people, 9.6%), and the 

least people born in December (791 Taekwondo 

athletes, 6.6%; 908 general public, 7.5%) Specific 

birth month data is shown below in (Table 1).  
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Figure 1. Distribution of Birth Month in Taekwondo Athletes and General Public 

 

 

Table 1. Results of Birth Month Frequency Analysis of Elite Taekwondo Athletes and General Public 

Division Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

General public             

N 1155 1020 1107 1020 991 926 964 979 1013 1015 956 908 

% 9.6 8.5 9.2 8.5 8.2 7.7 8.0 8.1 8.4 8.4 7.9 7.5 

Taekwondo athlete             

N 1251 1140 1154 1030 1030 974 921 1008 955 874 926 791 

% 10.4 9.5 9.6 8.5 8.5 8.1 7.6 8.4 7.9 7.3 7.7 6.6 

 

 

In addition, the distribution of Taekwondo 

athletes and the general public’s birth month is 

categorized into 4 categories, and the analysis 

results are shown in Table 2 and Figure 2 below. 

As a result, the birth month of Taekwondo 

athletes is as follows, Q1 (January to March) 

(3545 people, 29.4%), Q2 (April to June) (3034 

people, 25.2%), Q3 (July to September) (2884 

people, 23.9%), Q4 (October to December) (2591 

people, 21.5%), and the birth month of the general 

population is as follows, Q1 (January to March) 

(3281 people, 27.2%), Q3 (July to September) 

(2957 people, 24.5%), Q2 (April to June) (2937 

people, 24.4%), and Q4 (October to December) 

(2879 people, 23.95%) in that order. In addition, 

as a result of cross-analysis, it was found that 

there were statistical differences (x2=27.8, df=3, 

P<0.001) in the birth month of the general public 

and Taekwondo athletes.  

 

 
Figure 2. Distribution of Taekwondo Athletes’ Birth Month by Category 
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Table 2. Results of Monthly Birth Frequency Analysis of Elite Taekwondo Athletes 

Division Q1 Q2 Q3 Q4 

General public     

N 3281 2937 2957 2879 

% 27.2 24.4 24.5 23.9 

Taekwondo athlete     

N 3545 3034 2884 2591 

% 29.4 25.2 23.9 21.5 

X2=27.8, df=3, P<0.001 

 

Table 3. Analysis of Differences in Birth Month of Elite Taekwondo Athletes According to Whether They Are Registered 

as Elementary School Athletes or Not (%) 

Division Q1 Q2 Q3 Q4 Total 

Registered elementary school athlete      

Yes 83 (34.3) 64 (26.4) 45 (18.6) 50 (20.7) 242 (100) 

No 43 (23.1) 48 (25.8) 47 (25.3) 48 (25.8) 186 (100) 

X2=7.876, df=3, P=0.049 

 

Table 4. Analysis of the Difference in Relative Age Effect According to the Winning Performance of Elite 

Taekwondo Athletes (%) 

Division Q1 Q2 Q3 Q4 Total 

National Competition Winning Results      
Yes 56 (33.3) 45 (26.8) 30 (17.9) 37 (22.0) 168 (100) 
No 70 (26.9) 67 (25.8) 62 (23.8) 61 (23.5) 260 (100) 

X2=3.260, df=3, P=0.353 

 

Analysis of Relative Age Effect in 

Elementary School Elite Taekwondo Athletes. 

Analysis of differences in the birth month of elite 

Taekwondo athletes according to whether they 

were Taekwondo athletes in elementary school. 

Table 3 is the result of analyzing the birth 

month of elite Taekwondo athletes according to 

whether they were athletes in elementary school. 

It is to confirm when they started Taekwondo 

concerning their birth month. The results are as 

follows. As a result, the monthly birth frequency 

of being registered as a Taekwondo player in 

elementary school is Q1 (34.3%), Q2 (26.4%), Q4 

(20.7%), and Q3 (18.6%) in that order. The 

frequency of those who were not registered as an 

athlete was Q2 and Q4 (25.8%), Q3 (25.3%), and 

Q1 (23.1%). In addition, the difference in the 

birth month of elite Taekwondo athletes 

according to elementary school was found to be 

statistically significant as x2=7.876, P=0.049. 

Analysis of Relative Age Effect of Elite 

Taekwondo Athletes: National Competitions 

Winning Record. Table 4 compares the birth 

month of elementary school Taekwondo athletes 

according to the national competition awards. As 

a result, in the case of athletes with national 

competition awards, the monthly birth frequency 

was Q1 (33.3%), Q2 (26.8%), Q4 (22.0%), and 

Q3 (17.9%) in that order. Q1, which is a relatively 

early birth month, was found to be about 10% 

higher than that of Q3 and Q4. On the other hand, 

in the case of athletes who did not win national 

competitions, the monthly birth frequency was 

Q1 (26.9%), Q2 (25.8%), Q3 (23.8%), and Q4 

(23.5%) in that order. In the case of athletes, the 

difference according to the birth month was 

analyzed to be about 3% (Q1 and Q4). In addition, 

there was no statistically significant difference in 

the month of birth according to the national 

competition awards (x2=3.260, P=0.353). 

DISCUSSION 

In most sports, various efforts are made to 

select excellent athletes, one of which is the 

relative age effect (19). In particular to sports, the 

relative age effect has a considerable relationship 

to athletes’ physique, physical strength, and 

psychological factors, making many researchers 

interested in RAE. Therefore, this study was 

conducted to confirm the relative age effect in one 

of the sports, Taekwondo, and the following are 

the discussions. 

First, this study confirmed the difference 

between the distribution of the birth month of the 

general public and the birth month of Taekwondo 

athletes. As a result, it was found that there was a 

statistically significant difference in the 

distribution of birth months between the general 

public and Taekwondo athletes. Especially when 

comparing Q1 (January to March) and Q4 

(October to December), there was a difference of 

about 3% in the case of the general public, while 
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about 8% in the case of Taekwondo athletes, 

showing that there was a relative age effect. 

Previous studies also reported a difference in 

distribution between the birth month of the 

general public and that of athletes in basketball, 

badminton, archery, and soccer (13, 20), stressing 

the importance of the relative age effect. 

In addition, in this study, the birth month of 

Taekwondo athletes was analyzed according to 

whether they were registered as elementary school 

players. It is to check whether they have been 

Taekwondo athletes since elementary students. As 

a result, it was found that there was a statistically 

significant difference in the registration of 

Taekwondo athletes according to each category of 

the birth month in elementary students. It was 

found that the earlier their birth month was, the 

more likely they were registered as a Taekwondo 

athlete, and the later their birth month was, the less 

likely they were registered as a Taekwondo athlete. 

Because of this trend, it can be interpreted that 

students with early birth months tend to be more 

active as Taekwondo athletes. This effect can be 

understood that students’ physical and 

psychological factors are more advantageous, 

concluding that birth month is essential when 

starting as a Taekwondo player (11).  

On the other hand, after checking the winning 

results of elite Taekwondo athletes according to 

the birth month, there was no statistically 

significant difference. However, in the case of 

national competition-winning records, 33% of the 

Q1 (January - March) birth range had winning 

records, while about 22% of Q4 (October - 

December) birth range had winning results, 

showing a difference of about 11%. On the other 

hand, in the case of no winning records, 26%of Q1 

and 23%of Q4 did not have winning records, with 

a difference of about 3%. Although he was not 

statistically different, it was confirmed that in the 

case of elementary student Taekwondo athletes, 

those with relatively early birth months had a 

higher winning rate at national competitions. In the 

case of young athletes, winning results would 

affect factors such as experience, and self-

confidence will inevitably have a positive effect on 

growing athletes. Therefore, in the case of 

Taekwondo, relatively early birth months born 

athletes are advantageous.  

This study is significant because it analyzes 

the Korean Taekwondo athletes, who won the 

most Olympic medals in the field, and it looks at 

elementary students where the relative age effect 

is seen the most. However, this study’s limitations 

are that the gender of patients was not separately 

analyzed, and the study subject was selected from 

only one country. Therefore, future studies would 

be meaningful if they analyze gender separately 

and compare countries.  

CONCLUSION 
This study was conducted to analyze the 

relative age effect on Taekwondo athletes. The 

results of this study are as follows. First, a result 

of comparing the birth month between the general 

public and the Taekwondo athletes showed a 

statistically significant difference. Second, 

according to the elementary school athlete 

registration, the current elite Taekwondo athletes’ 

birth month was statistically different, and the 

students with a relatively early birth month 

showed a high frequency of player registration. 

Third, there was no statistically significant 

difference when comparing the birth month of 

elementary school Taekwondo athletes according 

to the national competition-winning records. 

However, it was analyzed that the athletes with 

the early birth month had relatively high winning 

results in the national competitions.  

APPLICABLE REMARKS 

• This study is judged to be used as basic 

information in selecting taekwondo athletes. 

• This study is considered vital information in 

nurturing elite athletes and confirms the 

relative age’s effect on various sports fields. 
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