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Abstracts
This study was conducted on athletes who participated in international competitions as representatives 
of Japan since 2010, and the performance level in youth and relative age effects were analyzed again. 
The subjects were 405 athletes (416 in total) who represented Japan at the Olympic Games, World 
Championships, Asian Games, and Asian Championships from 2010 to 2022. The subjects' date of birth, 
highest performance in junior high school and high school, and national rankings were collected using 
the track and fi eld ranking website, the Japan Association of Athletics Federations website, Wikipedia, 
and other sources. In terms of performance level, there was no signifi cant difference in the percentage 
of athletes who competed in national competitions in the junior high school age group compared to the 
previous study (Watanabe et al., 2013), but a higher percentage of athletes in this study competed in 
national competitions in the high school age group. In short sprint and jump events, the proportion of 
national competition participants was lower in this study in the junior high school age group, but was 
almost the same in the high school age group. The relative age effect showed no bias in the distribution 
of birth months. However, there was a bias in the distribution of birth months for those who participated 
in national competitions in junior high school. By event, the distribution of birth months was skewed 
in some events, but not significantly so, probably due to the small number of participants. Caution 
should be exercised in interpreting the results. In conclusion, as indicated in the Guidelines for Athlete 
Development, it remains important to train athletes from a long-term perspective, considering individual 
differences in development and keeping in mind event transfers.
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%N%N%N%N%N%N

80 19.7 29 13.1 51 27.7 1 20 150 37.0 63 28.5 87 47.2

36 8.8 13 5.8 23 12.5 21 40 36 8.8 18 8.1 18 9.7

67 16.5 35 15.8 32 17.3 41 60 15 3.7 11 4.9 4 2.1

4 0.9 2 0.9 2 1.0 61 80 13 3.2 7 3.1 6 3.2

4 0.9 2 0.9 2 1.0 81 100 9 2.2 7 3.1 2 1.0

7 1.7 4 1.8 3 1.6 101 108 26.6 70 31.6 38 20.6

43 10 27 12.2 15 8.1 74 18.2 45 20.3 29 15.7

24 5.9 16 7.2 9 4.8

16 3.9 12 5.4 4 2.1

9 2.2 7 3.1 2 1.0

74 18.2 45 20.3 29 15.7

41 10.1 29 13.1 12 6.5

184221 184 221

N % N % N % N % N % N % N % N % N %

8 15.6 1 7.1 4 12.9 6 20.0 0 0.0 4 14.2 5 20.8 0 0.0 2 8.6

4 7.8 1 7.1 1 3.2 3 10.0 0 0.0 2 7.1 0 0.0 0 0.0 2 8.6

9 17.6 2 14.2 7 22.5 5 16.6 0 0.0 4 14.2 4 16.6 1 20.0 3 13.0

0 0.0 0 0.0 1 3.2 0 0.0 1 5.8 0 0.0 0 0.0 0 0.0 0 0.0

1 1.9 0 0.0 0 0.0 1 3.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

2 3.9 0 0.0 0 0.0 1 3.3 0 0.0 0 0.0 1 4.1 0 0.0 0 0.0

7 13.7 4 28.5 3 9.6 3 10.0 2 11.7 5 17.8 0 0.0 1 20.0 2 8.6

7 13.7 0 0.0 2 6.4 2 6.6 0 0.0 3 10.7 1 4.1 1 20.0 1 4.3

3 5.8 2 14.2 2 6.4 1 3.3 2 11.7 1 3.5 0 0.0 0 0.0 1 4.3

2 3.9 0 0.0 0 0.0 0 0.0 3 17.6 2 7.1 0 0.0 0 0.0 0 0.0

6 11.7 2 14.2 8 25.8 0 0.0 8 47.0 2 7.1 11 45.8 2 40.0 6 26.0

2 3.9 2 14.2 3 9.6 8 26.6 1 5.8 5 17.8 2 8.3 0 0.0 6 26.0

N % N % N % N % N % N % N % N % N %

14 36.8 6 42.8 8 17.0 5 35.7 0 0.0 8 40.0 8 38.0 4 66.6 2 8.0

6 15.7 2 14.2 5 10.6 2 14.2 0 0.0 4 20.0 2 9.5 1 16.6 2 8.0

10 26.3 2 14.2 7 14.8 1 7.1 1 12.5 3 15.0 3 14.2 0 0.0 7 28.0

0 0.0 1 7.1 1 2.1 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

0 0.0 0 0.0 1 2.1 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

0 0.0 1 7.1 1 2.1 0 0.0 0 0.0 0 0.0 1 4.7 0 0.0 0 0.0

3 7.8 0 0.0 4 8.5 1 7.1 1 12.5 1 5.0 1 4.7 0 0.0 4 16.0

0 0.0 0 0.0 5 10.6 1 7.1 1 12.5 0 0.0 0 0.0 0 0.0 1 4.0

1 2.6 0 0.0 2 4.2 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 4.0

0 0.0 0 0.0 1 2.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 4.0

2 5.2 2 14.2 7 14.8 2 14.2 4 50.0 3 15.0 4 19.0 0 0.0 6 24.0

2 5.2 0 0.0 5 10.6 0 0.0 1 12.5 1 5.0 2 9.5 1 16.6 1 4.0

(8 ) (20 ) (21 ) (6 ) (25 )(38 ) (14 ) (47 ) (14 )

24 (5 ) (23 )(51 ) (14 ) 31 (30 ) 17 28



N % N % N % N % N % N % N % N % N %

1 20 14 27.4 3 21.4 11 35.4 13 43.3 1 5.8 10 35.7 6 25.0 1 20.0 5 21.7

21 40 3 5.8 3 21.4 1 3.2 4 13.3 0 0.0 2 7.1 4 16.6 0 0.0 0 0.0

41 60 3 5.8 2 14.2 1 3.2 1 3.3 1 5.8 2 7.1 0 0.0 0 0.0 1 4.3

61 80 4 7.8 0 0.0 1 3.2 1 3.3 0 0.0 1 3.5 0 0.0 1 20.0 1 4.3

81 100 3 5.8 0 0.0 1 3.2 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 1 4.3

101 18 35.2 4 28.5 8 25.8 11 36.6 7 41.1 11 39.2 3 12.5 0 0.0 9 39.1

6 11.7 2 14.2 8 25.8 0 0.0 8 47.0 2 7.1 11 45.8 2 40.0 6 26.0

N % N % N % N % N % N % N % N % N %

1 20 25 65.7 9 64.2 14 29.7 7 50.0 0 0.0 14 70.0 12 57.1 5 83.3 4 16.0

21 40 4 10.5 2 14.2 8 17.0 1 7.1 1 12.5 1 5.0 1 4.7 0 0.0 4 16.0

41 60 0 0.0 1 7.1 3 6.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 4.0

61 80 1 2.6 0 0.0 2 4.2 1 7.1 0 0.0 1 5.0 0 0.0 0 0.0 1 4.0

81 100 0 0.0 0 0.0 1 2.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 4.0

101 6 15.7 0 0.0 12 25.5 3 21.4 3 37.5 1 5.0 4 19.0 1 16.6 8 32.0

2 5.2 2 14.2 7 14.8 2 14.2 4 50.0 3 15.0 4 19.0 0 0.0 6 24.0

(8 ) (20 ) (21 ) (6 ) (25 )(38 ) (14 ) (47 ) (14 )

24 (5 ) (23 )(51 ) (14 ) 31 (30 ) 17 28



%N%N%N%N%N%N

252 62.2 137 61.9 114 61.9 1 20 331 81.7 184 83.2 147 79.8

69 17.0 41 18.5 29 15.7 21 40 21 5.1 11 4.9 10 5.4

50 12.3 29 13.1 21 11.4 41 60 15 3.7 6 2.7 9 4.8

6 1.4 1 0.4 5 2.7 61 80 8 1.9 6 2.7 2 1.0

6 1.4 6 2.7 0 0.0 81 100 4 0.9 3 1.3 1 0.5

8 1.9 1 0.4 7 3.8 101 22 5.4 10 4.5 12 6.5

0 0.0 0 0.0 0 0.0 4 0.9 1 0.4 3 1.6

4 0.9 3 1.3 1 0.5

2 0.4 1 0.4 1 0.5

0 0.0 0 0.0 0 0.0

4 0.9 1 0.4 3 1.6

4 0.9 1 0.4 3 1.6

221 184221 184



N % N % N % N % N % N % N % N % N %

31 60.7 7 50 13 41.9 26 86.6 11 64.7 24 85.7 19 79.1 4 80 5 21.7

8 15.6 5 35.7 9 29 3 10 4 23.5 3 10.7 3 12.5 1 20 4 17.3

10 19.6 1 7.1 7 22.5 1 3.3 0 0 0 0 2 8.3 0 0 8 34.7

0 0 0 0 0 0 0 0 0 0 1 3.5 0 0 0 0 0 0

1 1.9 1 7.1 2 6.4 0 0 0 0 0 0 0 0 0 0 2 8.6

1 1.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 1 5.8 0 0 0 0 0 0 2 8.6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4.3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 1 5.8 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4.3

N % N % N % N % N % N % N % N % N %

29 76.3 9 64.2 22 46.8 11 78.5 5 62.5 17 85.0 18 85.7 4 66.6 6 24.0

6 15.7 3 21.4 9 19.1 2 14.2 2 25.0 1 5.0 2 9.5 2 33.3 4 16.0

3 7.8 1 7.1 10 21.2 1 7.1 1 12.5 1 5.0 0 0.0 0 0.0 4 16.0

0 0.0 0 0.0 2 4.2 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 12.0

0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

0 0.0 1 7.1 1 2.1 0 0.0 0 0.0 1 5.0 0 0.0 0 0.0 4 16.0

0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

0 0.0 0 0.0 1 2.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 4.0

0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

0 0.0 0 0.0 1 2.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 8.0

0 0.0 0 0.0 1 2.1 0 0.0 0 0.0 0 0.0 1 4.7 0 0.0 1 4.0

(8 )

(51 ) (14 ) 31 (30 ) 17

(38 ) (14 ) (47 ) (14 ) (20 ) (21 ) (6 ) (25 )

28 24 (5 ) (23 )



N % N % N % N % N % N % N % N % N %

1 20 39 76.4 11 78.5 26 83.8 30 100 15 88.2 28 100 23 95.8 4 80.0 10 43.4

21 40 4 7.8 2 14.2 3 9.6 0 0.0 0 0.0 0 0.0 1 4.1 0 0.0 1 4.3

41 60 2 3.9 0 0.0 0 0.0 0 0.0 1 5.8 0 0.0 0 0.0 0 0.0 3 13.0

61 80 1 1.9 1 7.1 1 3.2 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 2 8.6

81 100 3 5.8 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

101 2 3.9 0 0.0 1 3.2 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 7 30.4

0 0.0 0 0.0 0 0.0 0 0.0 1 5.8 0 0.0 0 0.0 0 0.0 0 0.0

N % N % N % N % N % N % N % N % N %

1 20 34 89.4 13 92.8 34 72.3 14 100 8 100 19 95.0 20 95.2 5 83.3 8 32.0

21 40 3 7.8 0 0.0 4 8.5 0 0.0 0 0.0 0 0.0 0 0.0 1 16.6 1 4.0

41 60 1 2.6 0 0.0 3 6.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 6 24.0

61 80 0 0.0 0 0.0 1 2.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 4.0

81 100 0 0.0 0 0.0 1 2.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

101 0 0.0 1 7.1 3 6.3 0 0.0 0 0.0 1 5.0 1 4.7 0 0.0 7 28.0

0 0.0 0 0.0 1 2.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 8.0

(8 )

(51 ) (14 ) 31 (30 ) 17

(38 ) (14 ) (47 ) (14 ) (20 ) (21 ) (6 ) (25 )

28 24 (5 ) (23 )

N N N N N N N N N N N N

107 25.7 105 25.2 112 26.9 92 22.1 ns 52 23.3 56 25.1 65 29.1 50 22.4 ns 55 28.4 49 25.3 47 24.3 42 21.7 ns

31 34.8 27 30.3 20 22.4 11 12.3 * 20 39.2 16 31.3 11 21.5 4 7.8 * 11 28.9 11 28.9 9 23.6 7 18.4 ns

6 21.4 6 21.4 10 35.7 6 21.4 ns 3 21.4 2 14.2 7 50 2 14.2 ns 3 21.4 4 28.5 3 21.4 4 28.5 ns

16 20.5 16 20.5 21 26.9 25 32 ns 6 19.3 6 19.3 8 25.8 11 35.4 ns 10 21.2 10 21.2 13 27.6 14 29.7 ns

12 27.2 16 36.3 11 25 5 11.3 ns 6 20 14 46.6 6 20 4 13.3 * 6 42.8 2 14.2 5 35.7 1 7.1 ns

5 20 5 20 6 24 9 36 ns 3 17.6 0 0 5 29.4 9 52.9 * 2 25 5 62.5 1 12.5 0 0 ns

9 18.7 12 25 11 22.9 16 33.3 ns 3 10.7 7 25 7 25 11 39.2 ns 6 30 5 25 4 20 5 25 ns

14 31.1 7 15.5 14 31.1 10 22.2 ns 7 29.1 3 12.5 10 41.6 4 16.6 ns 7 33.3 4 19 4 19 6 28.5 ns

3 27.2 5 45.4 2 18.1 1 9 ns 0 0 3 60 2 40 0 0 ns 3 50 2 33.3 0 0 1 16.6 ns

11 22.9 11 22.9 17 35.4 9 18.7 ns 4 17.3 5 21.7 9 39.1 5 21.7 ns 7 28 6 24 8 32 4 16 ns

416 223 193

Q1 Q2 Q3 Q4
p

Q1 Q2 Q4
p

ns;no significant, *;p 0.05, **;p 0.01.

Q3 Q4
p

Q1 Q2 Q3

N N N N N N N N N N N N

59 30.8 51 26.7 50 26.1 31 16.2 * 24 30.4 23 29.4 19 24.3 12 15.3 ns 35 30.9 28 24.7 31 27.4 19 16.8 ns

17 33.3 16 31.3 13 25.4 5 9.8 ns 8 38.0 7 33.3 5 23.8 1 4.7 ns 9 30.0 9 30.0 8 26.6 4 13.3 ns

6 42.8 1 7.1 2 14.2 5 35.7 ns 3 75.0 0 0.0 0 0.0 1 25.0 ns 3 30.0 1 10.0 2 20.0 4 40.0 ns

6 18.7 8 25.0 13 40.6 5 15.6 ns 3 25.0 3 25.0 4 33.3 2 16.6 ns 3 15.0 5 25.0 9 45.0 3 15.0 ns

8 36.3 8 36.3 4 18.1 2 9.0 ns 3 21.4 8 57.1 1 7.1 2 14.2 * 5 62.5 0 0.0 3 37.5 0 0.0 *

0 0.0 0 0.0 1 100 0 0.0 ns 0 0.0 0 0.0 0 0.0 0 0.0 ns 0 0.0 0 0.0 1 100 0 0.0 ns

6 24.0 7 28.0 6 24.0 6 24.0 ns 2 20.0 3 30.0 2 20.0 3 30.0 ns 4 26.6 4 26.6 4 26.6 3 20.0 ns

6 27.2 4 18.1 7 31.8 5 22.7 ns 2 22.2 0 0.0 5 55.5 2 22.2 ns 4 30.7 4 30.7 2 15.3 3 23.0 ns

3 50.0 3 50.0 0 0.0 0 0.0 ns 0 0.0 1 100 0 0.0 0 0.0 ns 3 60.0 2 40.0 0 0.0 0 0.0 ns

7 38.8 4 22.2 4 22.2 3 16.6 ns 3 42.8 1 14.2 2 28.5 1 14.2 ns 4 36.3 3 27.2 2 18.1 2 18.1 ns

p

ns;no significant, *;p 0.05, **;p 0.01.

Q1 Q2 Q3 Q4

191

Q2 Q3 Q4

11378

Q1 Q2 Q3 Q4 Q1
p p



N N N N N N N N N N N N

98 25.6 98 25.6 102 26.7 84 21.9 ns 48 22.9 54 25.8 60 28.4 47 22.4 ns 50 28.9 44 25.4 42 24.2 37 21.3 ns

29 33.3 27 31 20 22.9 11 12.6 * 18 36.7 16 32.6 11 22.4 4 8.1 * 11 28.9 11 28.9 9 23.6 7 18.4 ns

6 23 5 19.2 9 34.6 6 23 ns 3 23 1 7.6 7 53.8 2 15.3 ns 3 23 4 30.7 2 15.3 4 30.7 ns

15 21.4 15 21.4 20 28.5 20 28.5 ns 6 20.6 6 20.6 7 24.1 10 34.4 ns 9 21.9 9 21.9 13 31.7 10 24.3 ns

12 27.4 16 36.3 11 25 5 11.3 ns 6 20 14 46.6 6 20 4 13.3 * 6 42.8 2 14.2 5 35.7 1 7.1 ns

4 17.3 5 21.7 5 21.7 9 39.1 ns 2 13.3 0 0 4 26.6 9 60 ** 2 25 5 62.5 1 12.5 0 0 ns

9 19.5 11 23.9 10 21.7 16 34.7 ns 3 11.1 7 25.9 6 22.2 11 40.7 ns 6 31.5 4 21 4 21 5 26.3 ns

13 29.5 7 15.9 14 31.8 10 22.7 ns 7 29.1 3 12.5 10 41.6 4 16.6 ns 6 30 4 20 4 20 6 30 ns

3 27.2 5 45.4 2 18.1 1 9 ns 0 0 3 60 2 40 0 0 ns 3 50 2 33.3 0 0 1 16.6 ns

7 22.5 7 22.5 11 35.4 6 19.3 ns 3 17.6 4 23.5 7 41.1 3 17.6 ns 4 28.5 3 21.4 4 28.5 3 21.4 ns

382 209 173

Q1 Q2 Q3 Q4
p

Q1 Q2 Q4
p

ns;no significant, *;p 0.05, **;p 0.01.

Q3 Q4
p

Q1 Q2 Q3










