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An Experimental Study of the Pace in the Middle
Distance Running (II)

by
Masahiro ArivosHi, Yukito Muraki and Tokimaro OMURA

This study was intended to investigate the pace of the middle distance running from several expe-
riments, and this was a serial investigation which had reported in this bulletin of 1972.

Nine experienced distance runners completed three experimental runs of equal distance and duration
(1400 m., 4min.) on a motor driven treadmill. Each run varied according to the pace (fast-slow, slow-
fast, steady), with the individual order of runs rotated to prevent bias in this respect. Oxygen con-
sumption, heart rate and respiration rate were taken during exercise and a 45-minutes recovery period.

And separately, the subjects performed continuous treadmill runnings up to exhaustion after the
three kinds of 1400 m-running varied according to pace. Results obtained in this study were as follows.

D

There were no significant differences among the three pace types in net oxygen intake during the

runs.

2) The total oxygen debt for the fast-slow pace was lower than for either the slow-fast or the
steady paces.

3) The oxygen requirements for the fast-slow pace showed a tendency to be less than that for the
other two paces.

4) Recovery of heart rates and respiration rates for the fast-slow pace showed a tendency to be
more rapid than that for the other two paces.

5) The reserve performance-time up to exhaustion after the three pace runs were significantly long
for the fast-slow pace.

6) It was concluded that a fast-slow pace is the most efficient for achieving best time and last spurt

in the middle distance running.
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Table 1 Basic characteristics of subjects

Height

v02 Max

VO, Max/Wt

Subject Age Weight Best Records
(yr.) (cm.) (kg.) (1/min.) (cc/min./kg.) of 1500 m-Run
Y. N. 21 170.9 58.0 4. 404 75 4:09.0
T. A. 21 172.5 58.5 4. 594 78 3:59.1
Y. G. 20 164.0 51.5 3.768 73 4:15.0
Y. K. 20 167.5 55.5 3.813 68 4:13.0
M.Y. 20 164.0 55.0 3.464 62 4:19.0
T.N. 19 166. 0 57.0 3.818 66 4:18.0
M. M. 21 180.0 60.5 4,371 73 4:04.7
T.S. 19 170.0 59.0 3.975 67 4:15.0
K.N. 20 177.6 58.0 3.583 61 4:03.8
Mean 20.1 170.2 57.0 3.976 69.2 4:10.7
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Table 2 Individual reserve performances after the three kinds of 1400 m-running
differentiated by the pacing pattern.

Type 1 Type 2 Type 3
Subject Performance 9 of
(seTc:)rlr'llg) Per]fac?rsrglance second % second %
Y.N 184 100.0 128 69.6 91 49.5
T.A 152 100.0 121 79.6 44 42.1
Y.G 37 100.0 29 78.4 33 89.2
Y.K 152 100.0 121 79.6 136 89.5
MY 63 100.0 36 57.1 62 98.4
T.N 39 100.0 11 28.2 18 46.2
M. M 200 92.2 140 64.5 217 100.0
T.S 65 82.3 62 78.5 79 100.0
K.N 85 100.0 - 25 29.4 66 77.6
Mean 108. 6 97. 2% 74.8 62.8 82.9 76.9
S.D. 59.9 6.1 49.1 20.8 57.6 24.4

x Type 2 LiX1GKEOEEXED Y
Type3 L1325 B KEDOEREEDY

£3 ®947ICED HO0Om E(CHITIHRRMER

Table 3 Individual oxygen requirement in the three kinds of 1400 m-running differentiated

by the pacing pattern.

Individual Type 1 Type 2 Type 3
Subject Type

Sequence liters ml/Wt. liters mi/Wt. liters ml/Wt.
T.A. 1,2,3 14.043 240.1 14. 945 255.5 16. 650 284.6
Y.G. 2,3,1 16. 369 317. 8 17. 853 346.7 16. 640 323.1
Y. K. 3,21 16. 151 291.0 15. 044 271.1 15. 114 272.3
M. Y. 1,3,2 15. 604 283.7 16. 528 300. 5 16. 524 282.3
T.N. 3,1,2 16. 032 281.3 16. 109 282.6 16. 461 288. 8
M. M. 2,1,3 14. 791 244.5 15. 461 255. 6 15. 379 254, 2
T.S. 2,1,3 18. 843 319.4 29. 198 325.1 18. 800 318.6
K. N. 1,2,3 15. 223 262.5 16. 164 278.7 16. 524 284.9
Mean 15. 882 280.0 16. 413 289.5 16. 512 288. 6
Standard Deviation 1. 332 28.0 1. 366 30.6 1.031 21.2
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Fig. 2 Individual reserve performance time after three kinds of 1400 m-running

differentiated by the pacing pattem.
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Table 4 Individual oxygen intake, oxygen debt and these rates to the oxygen requirement

in the three kinds of 1400 m-running differentiated by the pacing pattern.

Type 1 Type 2 Type 3
% of % of % of 9% of % of % of
Subject |O;intake Osreq. O:debt Ogreq. Osintake Osreq. Oxdebt Osreq.Ozintake Oqreq. Ogdebt Oegreq.

T. A. 11.732 83.5 2.311 17.5 10.208 68.3 4.737 31.7 12.669 76.1 3.981 23.9
Y.G. 11.330 69.2 5.039 30.8 11.097 62.2 6.756 37.8 11.111 66.8 5.529 33.2
Y. K. 11.323 70.1 4.828 29.9 11.016 73.2 4.028 26.8 10.704 70.8 4.410 29.2
M. Y. 11.563 74.1 4.041 25.9 10.809 65.4 5.719 34.6 10.534 63.7 5.990 36.3
T.N. 11.217 70.0 4.815 30.0 11.077 68.8 5.032 31.2 10.756 65.3 5.705 34.7
M.M., 11.679 79.0 3.112 21.0 11.600 75.0 3.861 25.0 11.764 76.5 3.615 23.5
T.S. 12.494 66.3 6.349 33.7 12.065 62.9 7.133 37.1 12.276 65.3 6.524 34.7
K. N. 10.393 68.3 4.830 31.7 11.070 68.5 5.094 31.5 10.800 65.4 5.724 34.6

Mean 11.466 72.4 4.506 27.6 11.118 68.0 5.265 32.6 11.327 68.7 5.184 31.3
S.D. 0.552 5.4 1.118 5.3 0.508 4.2 1.109 4.2 0.755 4.8 0.976 4.8

x5 #547c&3U00mEDH, RUREMOEBECKT 3RIHRBOTFHEL ¢ &
Table 5 Means and ¢ ratios of mean differences for oxygen consumption measured for

different periods of work and recovery.

) Means t Ratios
Experimental period Type 1 Type 2 Type 3 Type 1vs2 Type 1vs3 Type 2vs 3
Exercise phase 1 (0-1:20) 3.520 3.291 3.398 2. 630* 0.729 0. 667
Exercise phase 2 4. 403 4,282 4. 436 0. 553 0. 422 0. 886

(1:20-2: 40)
Exercise phase 3 4. 607 4,612 4. 560 0. 038 1. 230 1. 323

(2 : 40-4 : 00)
Total Run 12. 530 12. 185 12. 394 1. 295 0. 406 0.618
Recovery 1 (0-3:00) 3.548 3. 668 3.714 0. 784 1.191 0.379
Recovery 2 (3-10 : 00) 2. 951 3.371 3.143 1. 500 0. 937 0. 849
Recovery 3 (10-20 : 00) 3.245 3. 476 3.199 1. 112 0. 203 1.103
Recovery 4 (20-30 : 00) 2. 866 2. 806 3. 002 0. 364 0.723 1.019
Recovery 5 (30-45 : 00) 3.922 4.094 4. 087 0. 922 0.938 0.033
Total Recovery (0—45 : 00) 16. 532 17. 415 17. 145 1. 531 1. 005 0. 461
Net Consumption 29. 062 29. 600 29. 539 0. 863 0.793 0. 095
Oxygen Debt 4. 506 5. 265 5.184 1. 274 1. 208 0.144
Requirement 15. 882 16. 413 16. 512 0.736 0. 988 0.153

% P<0.05
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Fig. 3 Changes of heart rates and respiration rates taken during work and recovery in

the three kinds of 1400 m-running differentiated by the pacing pattern.
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recovery in the three kinds of 1400 m-running differentiated by the pacing pattern.
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Table 6 Means and ¢ ratios of mean differences for heart rates taken during

work and recovery.

Mean Heart Rate (beats/min.) t Ratios
Experimental Period Type 1 Type 2 Type 3 |Typelvs2 Typelvs3 Type2vs3
Exercise phase 1 (0-1:00) [ 154.0 148.3 151.5 1.155 0. 505 0.725
Exercise phase 2 (1-2:00) | 173.0 169.9 171.1 0. 808 0. 440 0.337
Exercise phase 3 (2-3:00) 177.3 177.3 175.3 0. 000 0.428 0.428
Exercise phase 4 (3-4 : 00) 179. 4 180.7 178.9 0.276 0.128 0.419
Recovery 1 (0-1:00) 147.0 153. 4 155.0 1.042 1. 666 0.249
Recovery 2 (1-2: 00) 102.9 109. 6 108.8 1.167 0. 999 0.165
Recovery 3 (2-3: 00) 9.5 98.1 99.1 0.700 0. 856 0.202
Recovery 4 (3-4 : 00) 9.1 96. 0 95. 4 1.203 1.014 0.129
Recovery 5 (4-5:00) 88.9 93.4 92.1 0.785 0.571 0.234
Recovery 6 (10-11 : 00) 85.6 92.4 84.1 1.077 0. 258 1. 447
Recovery 7 (15-16 : 00) 82.3 85.2 83.1 0. 545 0.147 0. 406
Recovery 8 (20-21 : 00) 78.3 83.6 82.0 0. 980 0.598 0.287
Recovery 9 (25-26 : 00) 75.1 79.5 75.6 0. 822 0.085 0.738
Recovery 10 (30-31 : 00) | 73.9 75.6 75.3 0. 331 0. 269 0.067
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