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Effects of approach speed and last-step type on throwing distance in javelin ball throwing by elementary 
school students.

Kosuke Hiruma1)   Kenichi Mori2) 
1)Yamagata Prefectural Yonezawa Women’s Junior College
2)Musashi University

Abstracts
The purpose of this study was to clarify the effects of approach speed and last-step type on the throwing 
distance of javelic ball throwing by elementary school students and the differences between boys and 
girls. The main results are as follows.

2) A comparison of throwing distance and approach speed by type of last step showed that there was no 

step.
3) The relationship between front cross step and back cross step throwing distance and approach speed 

relationship between approach speed and throwing distance in javelic ball throw in elementary school 

and teaching methods.

【原著論文】
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-For athletes from 2010 to 2022-

Mahiro Suzuki1)   Masashi Watanabe1) 

Abstracts
This study was conducted on athletes who participated in international competitions as representatives 

of athletes who competed in national competitions in the junior high school age group compared to the 

almost the same in the high school age group. The relative age effect showed no bias in the distribution 

differences in development and keeping in mind event transfers.

【原著論文】







%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
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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
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(8 )
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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
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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











Spectators’ motivation and social impact of sports events spectators during the Covid-19 pandemic:
Focusing on spectators resident in the area hosting the Japan Athletics Championships

Shun Konda1)   Kozo Tomiyama2) 

University

of Health and Sport Sciences

Abstracts
The purpose of this study was to compare the evaluations of athletics spectators regarding Covid-19 

between hypothesized factors were affected by Covid-19 countermeasure evaluations. Data were 
collected from spectators of the Japan Athletics Championships. The analysis was performed on 463 

【原著論文】







































Characteristics of the sprinting movements of children who placed high in the 100m at the 38th National 
Primary School Athletics Exchange Meet

Kosuke Hiruma1)  Kenichi Mori2)  Ryoichi Murayama3)  Shuya Fukuchi4)   Shogo Sawada5)

1)Yamagata Prefectural Yonezawa Women’s Junior College
2)Musashi University
3)International Budo University
4)Part-time lecturer at Fukushima University
5)Gunma Prefectural Ota Technical High School

Abstracts
 The aim of this study was to elucidate the characteristics of the sprinting motions of boys and girls who 
achieved top accolades in the 100m at the 38th National Elementary School Track and Field Exchange 

have actively recovered the recovery leg and executed the scissors movement more appropriately than 

These results suggest that the upper group of girls may have had a more rational kicking motion than the 
lower group.

【研究資料】
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0.50

0.55

0.60

0.45

0.50

0.55

0.60

0.65



7.50

8.00

8.50

9.00

9.50

m
/

NCH 13.48
WCH 13.53
WCH 13.68

WCH 13.19

0.40

0.45

0.50

0.55

0.60

0.45

0.50

0.55

0.60

0.65









7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-4

13.63 

13.65 

13.75 

13.79 

7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

5-7

13.83 

13.84 

13.87 

m/s m/s

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-4

13.63 

13.65 

13.75 

13.79 

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

5-7

13.83 

13.84 

13.87 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

1-4

13.63 

13.65 

13.75 

13.79 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

5-7

13.83 

13.84 

13.87 

sec sec

sec sec



7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-4

Celeste MUCCI AUS 13.21 

13.21 

13.25 

13.49 

7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

5-8

13.52 

13.66 

13.72 

13.82 

m/s m/s

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-4

Celeste MUCCI AUS 13.21 

13.21 

13.25 

13.49 

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

5-8

13.52 

13.66 

13.72 

13.82 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

1-4

Celeste MUCCI AUS 13.21 

13.21 

13.25 

13.49 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

5-8

13.52 

13.66 

13.72 

13.82 

sec sec

sec sec



7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-4

Celeste MUCCI AUS 13.08 

13.23 

13.33 

13.49 

7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

5-8

13.52 

13.62 

13.76 

13.77 

m/s m/s

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-4

Celeste MUCCI AUS 13.08 

13.23 

13.33 

13.49 

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

5-8

13.52 

13.62 

13.76 

13.77 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

1-4

Celeste MUCCI AUS 13.08 

13.23 

13.33 

13.49 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

5-8

13.52 

13.62 

13.76 

13.77 

sec sec

sec sec



7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-5

HARRISON Kendra USA 12.76 

13.05 

CUNNINGHAM Gabriel USA 13.07 

13.07 

TAPPER Megan JAM 13.30 
7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

6-9

13.31 

13.39 

13.48 

13.91 

m/s m/s

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-5

HARRISON Kendra USA 12.76 
13.05 

CUNNINGHAM Gabriel USA 13.07 
13.07 

TAPPER Megan JAM 13.30 
0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

6-9

13.31 

13.39 
13.48 

13.91 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

1-5

HARRISON Kendra USA 12.76 
13.05 

CUNNINGHAM Gabriel USA 13.07 
13.07 

TAPPER Megan JAM 13.30 
0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

6-9

13.31 

13.39 

13.48 

13.91 

sec sec

sec sec



7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-4

13.10 

13..28

13.35 

13.37 

7.0

7.5

8.0

8.5

9.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

5-7

13.37 

13.42 

13.52 

m/s m/s

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-4

13.10 

13..28

13.35 

13.37 

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

5-7

13.37 

13.42 

13.52 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

1-4

13.10 

13..28

13.35 

13.37 

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

5-7

13.37 

13.42 

13.52 

sec sec

sec sec



7.0

7.5

8.0

8.5

9.0

9.5

10.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-3

Tobi AMUSAN NGR 12.12 Semi-F WR)

Tobi AMUSAN NGR 12.06

Britany ANDERSON JAM 12.23

Jasmine CAMACHO-QUINN PUR 12.23

7.0

7.5

8.0

8.5

9.0

9.5

10.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

4-7

Cindy SEMBER GBR 12.38

Danielle WILLIAMS JAM 12.44

Devynne CHARLTON BAH 12.53

Alia ARMSTRONG USA 12.31

m/s m/s

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

4-7
Cindy SEMBER GBR 12.38

Danielle WILLIAMS JAM 12.44

Devynne CHARLTON BAH 12.53

Alia ARMSTRONG USA 12.31

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

4-7

Cindy SEMBER GBR 12.38

Danielle WILLIAMS JAM 12.44

Devynne CHARLTON BAH 12.53

Alia ARMSTRONG USA 12.31

sec sec

sec sec

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

1-3
Tobi AMUSAN NGR 12.12 Semi-F WR)

Tobi AMUSAN NGR 12.06

Britany ANDERSON JAM 12.23

Jasmine CAMACHO-QUINN PUR 12.23

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

1-3
Tobi AMUSAN NGR 12.12 Semi-F WR)

Tobi AMUSAN NGR 12.06

Britany ANDERSON JAM 12.23

Jasmine CAMACHO-QUINN PUR 12.23



7.0

7.5

8.0

8.5

9.0

9.5

10.0

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

Tobi AMUSAN NGR 12.12

Mako FUKUBE JPN 12.82

Masumi AOKI JPN 13.04

m/s

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

Tobi AMUSAN NGR 12.12

Mako FUKUBE JPN 12.82

Masumi AOKI JPN 13.04

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

Tobi AMUSAN NGR 12.12

Mako FUKUBE JPN 12.82

Masumi AOKI JPN 13.04

sec sec

y = -0.7453x + 18.249

7.50

8.00

8.50

9.00

9.50

11.80 12.30 12.80 13.30 13.80 14.30

m
/s

sec

r= -0.94955 p<0.001



7.50

8.00

8.50

9.00

9.50

1-3 4-6 7-9

m
/s

2022 _12.82(+0.9)

2020 _13.33(+0.3)

2019 _13.30(+0.6)

0.50

0.55

0.60

0.65

0.70

0.75

0.80

1-3 4-6 7-9

se
c

2022_12.82(+0.9)

2020_13.33(+0.3)

2019_13.30(+0.6)

0.35

0.40

0.45

0.50

0.55

1-3 4-6 7-9

se
c

2022_12.82(+0.9)

2020_13.33(+0.3)

2019_13.30(+0.6)





























42.5

43.0

43.5

44.0

44.5

45.0

45.5

0.0 2.0 4.0 6.0 8.0 10.0 12.0

%
S-

H5

%

2022

2021

2020

2019



















2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

1 G G G G G G G G R G

2 G G R R R R R G G G

3 G G G G G G G G G R

4 G R R G R R G R R G

5 R G G G R R R R R R

6 R G G G G G G R G R

7 G G G R G G G R R R

8 R G G G G G G G R R

G R

m kg m

1 1.81 120.0 18.22

2 1.88 103.0 18.08

3 1.90 140.0 18.02

4 1.70 131.0 17.93

5 1.76 108.0 17.4

6 1.84 110.0 17.33

7 1.75 127.0 17.12

8 1.81 111.0 16.88

13 1.83 118.0 16.15

17 1.78 108.0 15.79

1.80 ± 0.07 116.0 ± 10.9 17.23 ± 1.17

1.81 ± 0.06 119.2 ± 13.9 17.35 ± 0.43

1.81 ± 0.06 117.6 ± 11.9 17.29 ± 0.83

± 



no-Lno-R Rel



***: p < .001, **: p < .01, *: p < .05
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****** *** *** *** *** *** *** *** ****** *** ** *

*** *** *** * *** * ** ** * ** ***

*** *** *** ** * ***
** * ** *

h

j
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%
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m
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4
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m
/s

%

k

****** *** ** * ** ** ** *** *** ***

* **
*

*

X (m/s) 0.46 ± 1.39 -0.48 ± 0.80 n.s.

Y (m/s) 10.07 ± 0.30 10.57 ± 0.62 n.s.

Z (m/s) 7.28 ± 0.53 7.45 ± 0.36 n.s.

(m/s) 12.50 ± 0.42 12.97 ± 0.48 n.s.

(m) 2.21 ± 0.10 2.11 ± 0.13 n.s.

(deg) 36.00 ± 3.82 36.95 ± 4.93 n.s.

(sec) 0.103 ± 0.034 0.203 ± 0.027 **

(sec) 0.273 ± 0.019 0.240 ± 0.030 n.s.
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n Mean ± SD n Mean ± SD n Mean ± SD n Mean ± SD
61 172.0 ± 4.4 ab 39 159.0 ± 5.1 ns 63 62.1 ± 5.4 b 38 50.2 ± 4.2 abc

10 170.1 ± 3.7 ab 16 158.3 ± 4.7 10 57.2 ± 6.0 ab 15 46.6 ± 5.2 ab

7 166.1 ± 7.4 a 8 159.0 ± 6.0 7 51.8 ± 7.2 a 8 44.8 ± 3.6 a

24 173.3 ± 5.5 ab 22 160.5 ± 4.0 24 60.9 ± 5.7 ab 22 51.9 ± 4.1 bc

39 172.6 ± 6.2 ab 34 162.9 ± 5.7 40 61.6 ± 5.8 b 33 52.8 ± 4.6 c

34 173.6 ± 7.0 ab 27 161.0 ± 5.4 35 74.9 ± 13.5 b 25 59.5 ± 8.6 d

5 176.0 ± 5.0 b 13 163.1 ± 5.1 5 62.0 ± 3.1 c 13 54.3 ± 4.8 cd

8 169.9 ± 10.7 b 6 162.6 ± 7.5 8 53.5 ± 7.6 ab 6 54.4 ± 2.0 cd

188 172.3 ± 6.0 165 160.7 ± 5.4 192 63.2 ± 9.8 160 52.3 ± 6.5
p =0.043 p =0.015 p <0.001 p <0.001



TDS 

1 2 3 4 5 1 2 3 4 5
1. n 25 55 52 35 25 15 47 48 31 22

% 13.0% 28.6% 27.1% 18.2% 13.0% 9.2% 28.8% 29.4% 19.0% 13.5%
2. n 62 59 43 18 10 38 55 46 18 6

% 32.3% 30.7% 22.4% 9.4% 5.2% 23.3% 33.7% 28.2% 11.0% 3.7%
3. n 91 58 28 10 5 53 68 27 8 7

% 47.4% 30.2% 14.6% 5.2% 2.6% 32.5% 41.7% 16.6% 4.9% 4.3%
4. n 66 70 37 9 10 47 53 37 13 13

% 34.4% 36.5% 19.3% 4.7% 5.2% 28.8% 32.5% 22.7% 8.0% 8.0%
.5 n 110 45 22 10 5 109 29 16 4 5

% 57.3% 23.4% 11.5% 5.2% 2.6% 66.9% 17.8% 9.8% 2.5% 3.1%
6. n 149 20 16 7 0 139 13 7 3 1

% 77.6% 10.4% 8.3% 3.6% 0.0% 85.3% 8.0% 4.3% 1.8% 0.6%
7. n 106 54 19 8 5 87 49 18 5 4

% 55.2% 28.1% 9.9% 4.2% 2.6% 53.4% 30.1% 11.0% 3.1% 2.5%
8. n 126 47 13 2 4 85 55 13 7 3

% 65.6% 24.5% 6.8% 1.0% 2.1% 52.1% 33.7% 8.0% 4.3% 1.8%
9. n 84 52 38 13 5 49 63 36 9 6

% 43.8% 27.1% 19.8% 6.8% 2.6% 30.1% 38.7% 22.1% 5.5% 3.7%
10. n 94 53 32 7 6 44 66 38 10 5

% 49.0% 27.6% 16.7% 3.6% 3.1% 27.0% 40.5% 23.3% 6.1% 3.1%
11. n 111 46 19 9 7 91 33 24 9 6

% 57.8% 24.0% 9.9% 4.7% 3.6% 55.8% 20.2% 14.7% 5.5% 3.7%
12. n 150 30 9 3 0 135 21 4 2 1

% 78.1% 15.6% 4.7% 1.6% 0.0% 82.8% 12.9% 2.5% 1.2% 0.6%
13. n 80 60 35 13 4 38 73 29 17 6

% 41.7% 31.3% 18.2% 6.8% 2.1% 23.3% 44.8% 17.8% 10.4% 3.7%
14. n 146 30 12 2 2 113 30 11 7 2

% 76.0% 15.6% 6.3% 1.0% 1.0% 69.3% 18.4% 6.7% 4.3% 1.2%
15. n 145 30 14 1 2 105 38 14 3 3

% 75.5% 15.6% 7.3% 0.5% 1.0% 64.4% 23.3% 8.6% 1.8% 1.8%
16. n 110 49 19 11 3 88 42 23 9 1

% 57.3% 25.5% 9.9% 5.7% 1.6% 54.0% 25.8% 14.1% 5.5% 0.6%
17. n 129 36 18 8 1 109 32 10 9 3

% 67.2% 18.8% 9.4% 4.2% 0.5% 66.9% 19.6% 6.1% 5.5% 1.8%
18. n 153 29 6 3 1 123 24 10 3 3

% 79.7% 15.1% 3.1% 1.6% 0.5% 75.5% 14.7% 6.1% 1.8% 1.8%
19. n 94 66 18 12 2 48 80 17 15 3

% 49.0% 34.4% 9.4% 6.3% 1.0% 29.4% 49.1% 10.4% 9.2% 1.8%
1 2 3 4 5

0.573

0.495

0.006

p

0.658

0.533

0.004

0.321

0.184

0.697

0.326

0.229

0.965

0.056

0.066

0.001

0.364

0.851

0.324

0.059

PC C P A M PC C P A M

n 8 37 56 21 70 4 47 53 13 46

% 4.2% 19.3% 29.2% 10.9% 36.5% 2.5% 28.8% 32.5% 8.0% 28.2%
0.129

p



1 2 3 4 1 2 3 4
n 165 21 4 2 151 6 5 1
% 85.9% 10.9% 2.1% 1.0% 92.6% 3.7% 3.1% 0.6%
n 184 8 0 0 156 6 1 0
% 95.8% 4.2% 0.0% 0.0% 95.7% 3.7% 0.6% 0.0%
n 187 5 0 0 149 13 0 1
% 97.4% 2.6% 0.0% 0.0% 91.4% 8.0% 0.0% 0.6%
n 56 60 61 15 36 58 60 9
% 29.2% 31.3% 31.8% 7.8% 22.1% 35.6% 36.8% 5.5%

1 2 3 4

0.315

0.038

p

0.070

0.540

1 2 3 4 5 1 2 3 4 5
1.  n 167 13 9 3 0 120 29 11 1 2

% 87.0% 6.8% 4.7% 1.6% 0.0% 73.6% 17.8% 6.7% 0.6% 1.2%
2.  n 72 63 39 18 0 44 53 43 20 3

% 37.5% 32.8% 20.3% 9.4% 0.0% 27.0% 32.5% 26.4% 12.3% 1.8%
3.  n 25 18 44 67 38 10 12 46 52 43

% 13.0% 9.4% 22.9% 34.9% 19.8% 6.1% 7.4% 28.2% 31.9% 26.4%
4.  n 37 24 65 48 18 20 39 61 35 8

% 19.3% 12.5% 33.9% 25.0% 9.4% 12.3% 23.9% 37.4% 21.5% 4.9%
5.  n 15 21 53 57 46 9 17 48 52 37

% 7.8% 10.9% 27.6% 29.7% 24.0% 5.5% 10.4% 29.4% 31.9% 22.7%
6.  n 28 39 61 41 23 30 35 44 37 17

% 14.6% 20.3% 31.8% 21.4% 12.0% 18.4% 21.5% 27.0% 22.7% 10.4%
7. n 58 37 61 26 10 47 51 40 17 8

% 30.2% 19.3% 31.8% 13.5% 5.2% 28.8% 31.3% 24.5% 10.4% 4.9%
8. n 19 24 50 53 46 16 16 50 42 39

% 9.9% 12.5% 26.0% 27.6% 24.0% 9.8% 9.8% 30.7% 25.8% 23.9%
9.  n 33 32 64 33 30 17 19 61 37 29

% 17.2% 16.7% 33.3% 17.2% 15.6% 10.4% 11.7% 37.4% 22.7% 17.8%
1  2 2  3 1  4 1  5 1

0.170

0.015

0.908

0.775

0.072

0.109

0.853

p

0.005

0.110

3 n 3 1 n 52 25 n 39 5 n 13 3
%8.1%8.6%%1.3%3.02%%3.51%1.72%%6.0%6.1%

1 2 n 14 1 n 27 15 n 53 17 n 5 4
%5.2%6.2%%4.01%6.72%%2.9%1.41%%6.0%3.7%

1 3 n 47 8 n 37 1 n 100 141 n 72 15
%2.9%5.73%%5.68%1.25%%6.0%3.91%%9.4%5.42%

1 n 77 52 n 76 122 p <0.001 n 102 141
%8.47%6.93%%9.13%1.04% % 53.1% 86.5%

n 51 101 p <0.001 p <0.001
% 26.6% 62.0%

p <0.001



p
n 71 53 n 7 6
% 37.0% 32.5% % 3.6% 3.7%
n 35 31 n 46 42
% 18.2% 19.0% % 24.0% 25.8%
n 86 79 n 79 63
% 44.8% 48.5% % 41.1% 38.7%

p =0.674 n 85 78
% 44.3% 47.9%

0.500

0.986

0.694

0.632

n 17 2
% 8.9% 1.2%
n 1 9
% 0.5% 5.5%
n 66 28
% 34.4% 17.2%
n 17 3
% 8.9% 1.8%
n 3 4
% 1.6% 2.5%
n 42 36
% 21.9% 22.1%
n 1 1
% 0.5% 0.6%
n 16 31
% 8.3% 19.0%
n 10 5
% 5.2% 3.1%
n 16 11
% 8.3% 6.7%
n 3 1
% 1.6% 0.6%
n 4 5
% 2.1% 3.1%
n 4 2
% 2.1% 1.2%
n 13 25
% 6.8% 15.3%
n 1 1
% 0.5% 0.6%
n 88 80
% 45.8% 49.1%
n 6 2
% 3.1% 1.2%

0.230

0.005

<0.001

0.004

0.547

0.962

0.009

0.907

0.003

0.318

0.575

0.399

0.557

0.533

0.907

0.001

0.542

n 87 45
% 45.3% 27.6%
n 17 6
% 8.9% 3.7%
n 39 19
% 20.3% 11.7%
n 8 6
% 4.2% 3.7%
n 19 33
% 9.9% 20.2%
n 3 1
% 1.6% 0.6%

26nA
% 3.1% 1.2%

86nB
% 3.1% 4.9%

8261nC
% 8.3% 17.2%

26nD
% 3.1% 1.2%

43nE
% 1.6% 2.5%
n 20 9
% 10.4% 5.5%

EPA DHA n 0 0
% 0.0% 0.0%
n 4 1
% 2.1% 0.6%
n 6 3
% 3.1% 1.8%
n 74 76
% 38.5% 46.6%
n 1 2
% 0.5% 1.2%

0.242

0.443

0.124

0.469

0.093

0.001

0.048

0.028

0.815

0.006

0.399

0.230

0.390

0.012

0.230

0.547



n 24 19
% 12.5% 11.7%
n 8 6
% 4.2% 3.7%
n 3 5
% 1.6% 3.1%
n 0 0
% 0.0% 0.0%
n 2 3
% 1.0% 1.8%
n 49 16
% 25.5% 9.8%
n 18 30
% 9.4% 18.4%
n 8 3
% 4.2% 1.8%
n 1 1
% 0.5% 0.6%
n 78 77
% 40.6% 47.2%
n 1 3
% 0.5% 1.8%

0.240

0.013

0.208

0.907

0.211

<0.001

0.808

0.815

0.341

―

0.524

n 58 66
% 30.2% 40.5%
n 15 24
% 7.8% 14.7%
n 7 8
% 3.6% 4.9%
n 0 9
% 0.0% 5.5%
n 12 10
% 6.3% 6.1%
n 38 56
% 19.8% 34.4%
n 35 25
% 18.2% 15.3%
n 7 4
% 3.6% 2.5%
n 72 61
% 37.5% 37.4%

(YouTube) n 51 29
% 26.6% 17.8%
n 36 27
% 18.8% 16.6%
n 13 8
% 6.8% 4.9%
n 5 4
% 2.6% 2.5%

0.929

0.469

0.518

0.988

0.049

0.591

0.458

0.002

0.043

0.038

0.556

0.001

0.964

n 40 13
% 20.8% 8.0%
n 40 53
% 20.8% 32.5%
n 61 46
% 31.8% 28.2%
n 43 48
% 22.4% 29.4%
n 8 3
% 4.2% 1.8%

0.208

0.001

0.013

0.468

0.129

1 2 3 4 1 2 3 4
n 182 7 2 1 159 4 0 0
% 94.8% 3.6% 1.0% 0.5% 97.5% 2.5% 0.0% 0.0%
n 179 8 4 1 153 10 0 0
% 93.2% 4.2% 2.1% 0.5% 93.9% 6.1% 0.0% 0.0%
n 183 6 2 1 157 5 0 1
% 95.3% 3.1% 1.0% 0.5% 96.3% 3.1% 0.0% 0.6%
n 182 8 1 1 156 6 0 1

% 94.8% 4.2% 0.5% 0.5% 95.7% 3.7% 0.0% 0.6%

1 2 3 4

0.820

0.632

p

0.388

0.178
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