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Morphological evaluation of the power of male college student
long-distance runners
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Abstract

The purpose of this study is to perform a morphological evaluation of the power
(body weight X running speed, kg-m/sec.) of male college student long-distance runners.

The subjects of the study were runners from the main 30 universities participating in
the ekiden convention in the 2010 academic year.

The following data were collected : height (cm), weight (kg), and their times on the
5,000m run and/or 10,000m run.

Data were collected from 507 participants of the 10,000m run and from 694
participants of the 5000m run, and summarized as follows.

The following formula was obtained from the T-score of each data item, with power
as a difference of body surface area and weight.

5000m run : log (Power) =0.3397-10gS+0.6597 -logW
10,000m run : log (Power) =0.3337-1ogS+0.6658-logW
(S : body surface area (cm?, W:weight (g)) .

There was no significant difference between theoretical power as calculated by the
theoretical formula and the runner’s actual power. Each correlation was confirmed as
significant, and it was clearly demonstrated that actual power could be 70% or more
accounted for by the theoretical value.
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This suggests that a long-distance runner’'s power can be estimated from body
surface area and weight.

Key words: male college student long-distance runners, morphological evaluation,
evaluation of the power, T-score
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Table Mean and standard deviation of physical characteristic
in endurance run player of College Athlete

5000m RUN 10000m RUN
No. 694 507
Height(cm) 1709 + 5.2 170.6 + 5.2
Weight(kg) 55.6 + 43 55.2 + 43
s 0.288 + 0.009 0.289 + 0.009
running time(sec.) 894.4 + 41.7 1853.0 + 85.3
speed(m/sec.) 5.60 + 0.25 541 + 0.24
power(kgm/sec.) 311.23 + 26.14 298.58 + 25.54
s : specific body surface area
3.2 — 3.2 : :
. 5000m RUN g 10000m RUN 1
3.1 ¢ R 3.1F
= =
':g-’ 3.0} E Q?: 3.0 F
% s |
2.9} i 2.9 F
Power/s = 24.553:03 [ Power/s = 20.95°1°
r:0.846R 2:71. 6%) r:0.853(R 2:72.8%)
2 S0 0,55 ~0.56 —0.54 —0.57 —0.50 —0.48 ~0.60 —0.56 ~0.56 —0.54 —0.52 —0.50 0.4

logs logs

Fig. 1 log s ~ log Power/s (left : 5,000m run ; right : 10,000m run)

T, HWAREKMHE S HAARKRTE Y720 0237 — %5,000mE TIiE72%, 10,000m7E TiE73%
ET0%LL EDOFHANTE L 2 L EZRELTn5,

KFERHEETFOER (THN) % b & IZFunaki and Mino®#ii5 (1974, 1976a, 1976b)
WZAH 5N D [FALVERICILE) 3 2 R KA & SALVERICIHLB T 2R E L 58T — %KD B
Az,

log (power) = ks-logS — kw-logW, (ks,kw : const.)
L LT, BHksBXUkwikRkdizE A,
5,000m7E T,
log (power) = 0.3397logS +0.6597-logW ++------- (1)
10,0007 T,
log (power) = 0.3337logS +0.6658-logW ++----+-- (2)
IR L 72 BAME H N7z,

96



BFRAEORMEEEET 2B 5757 — 2B 2 TREARETT (il - i - =)

90.0 ‘ ‘ ‘ 90.0
80,0 ; 5000m run °® 800 | 10000m run LI 1
o 10.0F o 10.0} E
s g
@ 60.0 @ 60.0 | E
— —_
~ 50.0 | ~ 50,0 |
o o
© I ©
S 0.0 L 0.0} |
> | ]
= =
£ 30.0 £ 30.0F} E
20.0 20.0 E
Y r:0.851 r:0.860
]0 0 I I I I I I I 10 0 I I I I I I I
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Power (obs.), Tscore Power (obs.), Tscore

Fig. 2 Power(obs.) ~ Power(calc.) , (left : 5,000m run ; right : 10,000m run)
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Fig. 3 Distribution of Power (SDE) , (left : 5,000m run ; right : 10,000m run)
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Fig. 4 Distribution of running time (SDE) , (left : 5,000m run ; right : 10,000m run)
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