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Morphological evaluation of physical power based on the running
speed of high school male and female long distance runners
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Abstract

This study proposes a morphological evaluation of physical power based on the
running speed of male and female long-distance runners who participate in high school
ekiden (long-distance relay) competitions.

The study targeted 454 boys and 345 girls from the schools representing the 47
prefectures that participated in the 61st (men’s) and 22nd (women's) national high
school ekiden competition. The data collected from each runner includes their height,
weight, and their 5,000m running time record (for males) , and the 3,000m running time
record (for females) .

The surface area of the body (: S, cm®) was calculated using Fujimoto’s method
derived from height and weight (: W, g) , and the specific surface area of the body (: s)
was calculated by the rate of body surface area to weight.

As a result,

power/s= 2235 *!!
was obtained by males, and
power/s= 284s %"
was obtained by females.
Also, for males, the theoretical formula
log (power) = —1.1428-1ogS+ 1.5372logW
and for females, the theoretical formula
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log (power) =—0.8285-logS +1.2434-logW
were obtained.
It suggests that the theoretical value of physical power evaluated by running speed
obtained using theoretical formula of high school long-distance runner’s can be used to
evaluate the actual value of physical power.

keywords : morphological evaluation, specific body surface area, long distance runner,
power with consideration for the run speed
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male (5,000m run, n=454) female (3,000m run, n=345)
mean S.D. C.V. mean S.D. C.V.
Height (cm) 16949 = 490 2.89 15834 = 4.64 293
Weight (kg) 5323 = 398 747 4368 = 3.65 8.36
S 0293 = 0.009 317 0313 = 0.012 383
running time (sec.) 8955 £ 269 3.00 5939 = 264 4.45
speed (m/sec.) 559 = 0.17 2.98 506 = 0.22 435
power (kgm/sec.) 2975 = 235 7.90 2209 = 19.3 8.74

s : specific body surface area
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Power running time
Range n % n %
male
15 = SDE 0 0.0 45 99
05 = SDE < 15 60 132 116 25.6
-05 = SDE < 05 332 73.1 138 304
-15 = SDE < -05 62 137 100 22.0
SDE < -15 0 0.0 55 12.1
454 100.0 454 100.0
female
15 = SDE 2 0.6 19 55
05 = SDE < 15 64 186 106 30.7
-05 = SDE < 05 225 65.2 122 354
-15 = SDE < -05 52 15.1 63 18.3
SDE < -15 2 0.6 35 10.1
345 100.1 345 100.0
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