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An Examination of the Track and Field Spectator Motivation Scale and Spectator Characteristics

Miyuki Oda1)  Shun Konda2)  Kozo Tomiyama3)

1) Department of Management and Information Science, Faculty of Management and Information 
Science, Shikoku University 
2) Department of Integrated Arts and Social Sciences, Faculty of Integrated Arts and Sciences, 
Tokushima University 
3) Departmemt of Sport Sciences, Osaka University of Health and Sport Sciences, School of Sport 
Sciences 

Abstracts
The purpose of this study was to create track and field Spectator Motivation Scale and to compare 
spectator characteristics among the four segments using gender and number of times ( rst-time spectator, 
two or more times) as segmentation variables.
As a result, four factors were extracted as the constructs of the track and field Spectator Motivation 
Scale: Attachment to Competition and Athletes, Interaction, Drama, and Characteristics of Athletes. 
Comparison of the spectator motivation scale among the four segments revealed that female  rst-time 
spectators had signi cantly lower competition and athlete attachment factors than male two-time or more 
spectators and female two-time or more spectators, and signi cantly lower drama factors than male  rst-
time spectators, indicating that spectator motivation differed among the segments.

【原著論文】





















【研究資料】





Athletes participated in training camps
n=1,712

Did not cooperate or excluded due to 
insufficient data

n=513

Analyzed cases
n=1,199 (70.0%)

Male
n 608

Female
n 591



















【研究資料】

















【報告】
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Comparison of ground reaction forces of Japanese male race walkers between measured from force 
platform and estimated from angular momentum and acceleration of whole body

Koji HOGA-MIURA1)  Takeo MATSUBAYASHI2)  Takafumi KAGEYUKI2)  Haruhiko GOTO2)

Masaaki SUGITA3)  Takane SATO4)  Naoki TAKAHASHI5)  Tetsuya KAWAMUKAI6) 
Fumio IMAMURA7)  Takayuki TANII8)

1)Otsuka pharmaceutical factory Inc., 
2)Japan institute of sports sciences, 
3)Nippon sport science university, 
4)Shigakkan university/Graduate school of the university of Tsukuba, 
5)Ibaraki Christian university/Graduate school of Tokyo Gakugei university, 
6)Emotiontech Inc., 
7)Fujitsu limited, 
8)Physical training school of Japan self defense force

Abstracts
This study aimed to evaluate the estimation method of ground reaction force (GRF ) and center of 
pressure (CP ) of support foot during running as Hoga-Miura (2022) on race walking.  Seven Japanese 
male race walkers participated to the experiment of present study during training camp of race walkers, 
running along 50m-walkway on their own speeds for their recovery training with running.  Force 
platforms (1000Hz) which were mounted on the walkway measured GRF  and CP  during running.  
Vicon-system (250Hz), set up on the walkway, captured three dimensional coordinates of body marks 
in order to calculate the position of the center of gravity of whole body (CG ) and other parameters of 
kinematics and kinetics.  From the estimated center of pressure of support foot at the midpoint of their 
sole (eCP ), the acceleration of CG  and the angular momentum about CG , the ground reaction force (eGRF ) 
was estimated by using the methods of Hoga-Miura (2022).  To evaluate the influence of estimation 
to other valuables, joint torques in lower extremities were compared between measured (TRQ ) and 
estimated (eTRQ ).  Statistical parametric mapping (SPM) were used to conduct non-parametric paired 
t-test between measured and estimated variables (GRF  vs eGRF , CP  vs eCP , TRQ  vs eTRQ ).  Along with 
the practical quick feedback methods on the training of elite athlete in Japan, this study focused on the 
parameters in sagittal plane.  CP  and eCP  were signi cantly different during the almost entire support 
phase (p  < 0.05).  Also, GRF  and eGRF  were significantly different during the almost entire support 
phase (p  < 0.05) both in anterior-posterior and vertical component.  However, in the joint torques at 
ankle and knee in sagittal plane (about lateral-medial axis), there were not signi cant difference between 
TRQ  and eTRQ  during almost entire support phase.
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n Mean ± SD n Mean ± SD n Mean ± SD n Mean ± SD
138 172.9 ± 5.5 113 160.2 ± 5.4 139 66.5 ± 10.5 113 51.2 ± 5.2
29 173.1 ± 4.0 25 160.0 ± 6.0 29 65.5 ± 6.3 25 51.1 ± 5.7
7 168.7 ± 6.6 2 156.5 ± 0.7 7 60.1 ± 7.6 2 48.0 ± 0.6

87 176.0 ± 4.9 93 161.8 ± 4.9 85 71.8 ± 11.9 93 52.8 ± 4.7
172 174.6 ± 5.4 143 162.9 ± 5.1 169 69.2 ± 12.0 143 54.0 ± 5.1
122 175.3 ± 5.6 125 162.2 ± 5.3 118 70.1 ± 11.4 125 53.4 ± 5.3
30 175.6 ± 5.0 32 162.9 ± 5.0 29 72.0 ± 13.8 32 54.2 ± 4.8
25 169.2 ± 5.1 29 156.7 ± 5.0 25 60.8 ± 5.9 29 48.2 ± 4.7

610 174.3 ± 5.6 562 161.5 ± 5.4 601 68.6 ± 11.4 562 52.7 ± 5.3
p <0.001 2 p <0.001 2



TDS 

1 2 3 4 5 1 2 3 4 5
1. n 37 173 180 153 73 46 166 165 127 66

% 6.0% 28.1% 29.2% 24.8% 11.9% 8.1% 29.1% 28.9% 22.3% 11.6%
2. n 166 223 153 50 24 162 193 151 42 22

% 26.9% 36.2% 24.8% 8.1% 3.9% 28.4% 33.9% 26.5% 7.4% 3.9%
3. n 340 172 74 19 11 250 188 87 30 15

% 55.2% 27.9% 12.0% 3.1% 1.8% 43.9% 33.0% 15.3% 5.3% 2.6%
4. n 248 205 97 43 23 179 202 106 62 21

% 40.3% 33.3% 15.7% 7.0% 3.7% 31.4% 35.4% 18.6% 10.9% 3.7%
.5 n 349 145 86 26 10 305 145 79 27 14

% 56.7% 23.5% 14.0% 4.2% 1.6% 53.5% 25.4% 13.9% 4.7% 2.5%
6. n 449 105 43 14 5 441 76 35 11 7

% 72.9% 17.0% 7.0% 2.3% 0.8% 77.4% 13.3% 6.1% 1.9% 1.2%
7. n 375 143 66 17 15 325 136 73 25 11

% 60.9% 23.2% 10.7% 2.8% 2.4% 57.0% 23.9% 12.8% 4.4% 1.9%
8. n 425 125 47 16 3 313 190 42 18 7

% 69.0% 20.3% 7.6% 2.6% 0.5% 54.9% 33.3% 7.4% 3.2% 1.2%
9. n 278 220 75 30 13 200 229 96 30 15

% 45.1% 35.7% 12.2% 4.9% 2.1% 35.1% 40.2% 16.8% 5.3% 2.6%
10. n 322 163 80 39 12 205 210 93 49 13

% 52.3% 26.5% 13.0% 6.3% 1.9% 36.0% 36.8% 16.3% 8.6% 2.3%
11. n 330 175 66 28 17 297 148 60 50 15

% 53.6% 28.4% 10.7% 4.5% 2.8% 52.1% 26.0% 10.5% 8.8% 2.6%
12. n 485 85 33 8 5 457 75 19 16 3

% 78.7% 13.8% 5.4% 1.3% 0.8% 80.2% 13.2% 3.3% 2.8% 0.5%
13. n 266 206 90 39 15 189 203 104 51 23

% 43.2% 33.4% 14.6% 6.3% 2.4% 33.2% 35.6% 18.2% 8.9% 4.0%
14. n 494 101 16 4 1 390 138 31 7 4

% 80.2% 16.4% 2.6% 0.6% 0.2% 68.4% 24.2% 5.4% 1.2% 0.7%
15. n 445 120 35 11 5 346 154 43 16 11

% 72.2% 19.5% 5.7% 1.8% 0.8% 60.7% 27.0% 7.5% 2.8% 1.9%
16. n 358 163 61 22 12 342 140 62 20 6

% 58.1% 26.5% 9.9% 3.6% 1.9% 60.0% 24.6% 10.9% 3.5% 1.1%
17. n 419 113 55 21 8 402 98 50 16 4

% 68.0% 18.3% 8.9% 3.4% 1.3% 70.5% 17.2% 8.8% 2.8% 0.7%
18. n 487 93 27 6 3 447 76 33 7 7

% 79.1% 15.1% 4.4% 1.0% 0.5% 78.4% 13.3% 5.8% 1.2% 1.2%
19. n 351 186 49 24 6 261 197 72 26 14

% 57.0% 30.2% 8.0% 3.9% 1.0% 45.8% 34.6% 12.6% 4.6% 2.5%
1 2 3 4 5

0.008

p

0.599

0.874

0.002

0.010

0.706

0.348

0.347

<0.001

0.656

0.757

0.417

0.001

<0.001

0.065

0.157

0.004

<0.001

0.001

PC C P A M PC C P A M

n 18 121 194 78 205 14 105 171 76 204

2.9% 19.6% 31.5% 12.7% 33.3% 2.5% 18.4% 30.0% 13.3% 35.8%

 2022 % 5.5% 14.2% 28.6% 12.7% 38.9% 3.7% 14.5% 25.7% 12.4% 43.7%

 2021 % 4.2% 19.3% 29.2% 10.9% 36.5% 2.5% 28.8% 32.5% 8.0% 28.2%

p

0.508



1 2 3 4 1 2 3 4
n 533 56 18 9 505 50 10 5
% 86.5% 9.1% 2.9% 1.5% 88.6% 8.8% 1.8% 0.9%
n 603 11 2 0 548 21 1 0
% 97.9% 1.8% 0.3% 0.0% 96.1% 3.7% 0.2% 0.0%
n 607 8 1 0 552 15 3 0
% 98.5% 1.3% 0.2% 0.0% 96.8% 2.6% 0.5% 0.0%
n 156 240 194 26 142 204 198 26
% 25.3% 39.0% 31.5% 4.2% 24.9% 35.8% 34.7% 4.6%

1 2 3 4

0.607

p

0.433

0.116

0.138

1 2 3 4 5 1 2 3 4 5
1.  n 498 74 27 12 5 468 68 25 4 5

% 80.8% 12.0% 4.4% 1.9% 0.8% 82.1% 11.9% 4.4% 0.7% 0.9%
2.  n 254 203 107 50 2 179 217 117 51 6

% 41.2% 33.0% 17.4% 8.1% 0.3% 31.4% 38.1% 20.5% 8.9% 1.1%
3.  n 66 77 172 173 128 48 66 154 170 132

% 10.7% 12.5% 27.9% 28.1% 20.8% 8.4% 11.6% 27.0% 29.8% 23.2%
4.  n 123 112 228 115 38 90 113 220 118 29

% 20.0% 18.2% 37.0% 18.7% 6.2% 15.8% 19.8% 38.6% 20.7% 5.1%
5.  n 68 81 204 164 99 47 71 185 159 108

% 11.0% 13.1% 33.1% 26.6% 16.1% 8.2% 12.5% 32.5% 27.9% 18.9%
6.  n 131 140 173 109 63 115 133 180 109 33

% 21.3% 22.7% 28.1% 17.7% 10.2% 20.2% 23.3% 31.6% 19.1% 5.8%
7. n 198 166 148 75 29 209 175 126 48 12

% 32.1% 26.9% 24.0% 12.2% 4.7% 36.7% 30.7% 22.1% 8.4% 2.1%
8. n 60 73 177 147 159 41 74 179 139 137

% 9.7% 11.9% 28.7% 23.9% 25.8% 7.2% 13.0% 31.4% 24.4% 24.0%
9.  n 75 91 209 138 103 43 83 221 122 101

% 12.2% 14.8% 33.9% 22.4% 16.7% 7.5% 14.6% 38.8% 21.4% 17.7%
1  2 2  3 1  4 1  5 1

0.072

p

0.480

0.007

0.559

0.316

0.391

0.062

0.009

0.452



p
n 264 220 n 14 14
% 42.9% 38.6% % 2.3% 2.5%
n 125 146 n 203 119
% 20.3% 25.6% % 33.0% 20.9%
n 227 204 n 288 331
% 36.9% 35.8% % 46.8% 58.1%

p =0.079 n 219 197
% 35.6% 34.6%

0.835

<0.001

<0.001

0.721

n 59 13
% 9.6% 2.3%
n 5 17
% 0.8% 3.0%
n 211 119
% 34.3% 20.9%
n 95 28
% 15.4% 4.9%
n 23 20
% 3.7% 3.5%
n 205 176
% 33.3% 30.9%
n 14 8
% 2.3% 1.4%
n 61 136
% 9.9% 23.9%
n 52 33
% 8.4% 5.8%
n 95 56
% 15.4% 9.8%
n 19 13
% 3.1% 2.3%
n 53 30
% 8.6% 5.3%
n 34 14
% 5.5% 2.5%
n 104 92
% 16.9% 16.1%
n 4 1
% 0.6% 0.2%
n 217 194
% 35.2% 34.0%
n 9 11
% 1.5% 1.9%

0.024

<0.001

0.006

<0.001

<0.001

0.836

0.376

0.268

<0.001

0.077

0.004

0.393

0.007

0.731

0.208

0.666

0.531

3 n 21 2 n 172 108 n 186 34 n 19 11
%9.1%1.3%%0.6%2.03%%9.81%9.72%%4.0%4.3%

1 2 n 37 10 n 74 57 n 205 105 n 15 29
%1.5%4.2%%4.81%3.33%%0.01%0.21%%8.1%0.6%

1 3 n 158 46 n 179 31 n 225 431 n 353 99
%4.71%3.75%%6.57%5.63%%4.5%1.92%%1.8%6.52%

1 n 275 219 n 191 374 p <0.001 n 229 431
%6.56%0.13%%4.83%6.44% % 37.2% 75.6%

n 125 293 p <0.001 p <0.001
% 20.3% 51.4%

p <0.001



n 85 105
% 13.8% 18.4%
n 16 28
% 2.6% 4.9%
n 7 27
% 1.1% 4.7%
n 1 1
% 0.2% 0.2%
n 10 7
% 1.6% 1.2%
n 156 58
% 25.3% 10.2%
n 87 130
% 14.1% 22.8%
n 43 11
% 7.0% 1.9%
n 3 2
% 0.5% 0.4%
n 208 193
% 33.8% 33.9%
n 0 8
% 0.0% 1.4%

p <0.001

n 190 227
% 30.8% 39.8%
n 84 128
% 13.6% 22.5%
n 26 49
% 4.2% 8.6%
n 11 16
% 1.8% 2.8%
n 42 40
% 6.8% 7.0%
n 143 227
% 23.2% 39.8%
n 133 70
% 21.6% 12.3%
n 16 14
% 2.6% 2.5%
n 267 223
% 43.3% 39.1%

(YouTube) n 216 115
% 35.1% 20.2%
n 71 87
% 11.5% 15.3%
n 28 24
% 4.5% 4.2%
n 12 15
% 1.9% 2.6%

<0.001

0.001

<0.001

0.002

0.239

0.892

0.430

<0.001

0.877

0.140

<0.001

0.058

0.778

n 139 65
% 22.6% 11.4%
n 160 211
% 26.0% 37.0%
n 216 180
% 35.1% 31.6%
n 87 101
% 14.1% 17.7%
n 14 13
% 2.3% 2.3%

p <0.001

n 287 174
% 46.6% 30.5%
n 110 38
% 17.9% 6.7%
n 155 144
% 25.2% 25.3%
n 44 36
% 7.1% 6.3%
n 87 157
% 14.1% 27.5%
n 31 14
% 5.0% 2.5%

0142nA
% 3.9% 1.8%

6103nB
% 4.9% 2.8%

2956nC
% 10.6% 16.1%

6142nD
% 3.9% 2.8%

6102nE
% 3.2% 2.8%
n 74 43
% 12.0% 7.5%

EPA DHA n 6 4
% 1.0% 0.7%
n 18 5
% 2.9% 0.9%
n 18 31
% 2.9% 5.4%
n 206 191
% 33.4% 33.5%
n 24 13
% 3.9% 2.3%

0.010

<0.001

<0.001

0.968

0.570

<0.001

0.020

0.027

0.066

0.005

0.299

0.659

0.608

0.011

0.030

0.980

0.110



1 2 3 4 1 2 3 4
n 581 25 7 3 548 20 2 0
% 94.3% 4.1% 1.1% 0.5% 96.1% 3.5% 0.4% 0.0%
n 567 30 12 7 537 22 9 2
% 92.0% 4.9% 1.9% 1.1% 94.2% 3.9% 1.6% 0.4%
n 581 25 5 5 546 21 2 1
% 94.3% 4.1% 0.8% 0.8% 95.8% 3.7% 0.4% 0.2%
n 577 27 8 4 546 18 5 1

% 93.7% 4.4% 1.3% 0.6% 95.8% 3.2% 0.9% 0.2%

1 2 3 4

0.307

0.338

p

0.137

0.324
























































































