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De\}elopment of Running Performance
in University Students

Ken-ichi KATOH, Masashi MIYAMARU, Ken MIYASHITA
Michiyoshi AE, Kazuhiko NAKAMURA and Kazunori ASABA

Abstract

The purpose of this study was to cross-sectionally investigate the de-
velopment of running performance in university students. The subjects
were 199 university students (80 males and 119 females) ranging from 18
to 21 years of age. Running motion during 50m-dash with maximum effort
was filmed with a high speed video camera operating at 200 fps. The ex-
cellent group (EG) and the poor group (PG) in male and female subjects
were selected based on the mean value and the standard deviation of run-
ning speed in each sex.

The running motion was compared between the EG and the PG using
kinematic parameters such as running speed, step length, step frequency
and path of the centers of gravity for the whole body (CG) and the leg
(Leg CG) during running. )

The results were summarized as follows:

1) Running time was slightly increased with age from 7.18sec to 7.33sec in
males and from 8.68sec to 9.0lsec in females. Running speed of both
males and. females was slightly decreased with age. Step length and step
length/body height were similarly decreased with age. However, step fre-
quency and flight time/support time showed no appreciable change with
age. Sex difference of the running performance was remarkable in these
ages.

2) Running speed of the EG was greater than the PG. The difference of
running  speed between the EG and the PG was 1.33m/s in males and
1.59m/s in females. Step frequency, step length/body height, and flight
time/support for the EG were greater than those for the PG.

3) Although horizontal displacement/body height of the GG of the EG
was greater than that of the PG, vertical displacement/body height of the
CG of the EG was smaller than that of the PG. Average ascending angle
from the lowest to the highest points of the CG of the EG was smaller
than that of the PG, while horizontal displacement of the CG during the




nonsupport phase in the ratio to that of the support phase of the EG was
greater than that of the PG.

4) Horizontal and vertical displacement of the Leg CG and toe relative to
the trochanter as a reference point of the EG were greater than those of
the PG. These results indicate that clear difference of running motion be-
tween the EG and the PG was found, namely the running motion of the
PG was can be characterized by short stride and bouncing motion.

5) From the results of this study, it was evident that the running perform-
ance of the PG was on relatively low level, namely the running speed of
the PG in males was slightly inferior to that of 13-year-old boys and that

of the PG in females was almost same level as 9 or 10-year-old girls.
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AGE (years) 18 19 20 21
~ . Male 16 19 14 31
Number of Subjects Female 40 44 16 19
Male 169.8 169.9 170.8 170.1
Body Hieght ' (3.9) (7.1) (3.4) (4.9)
. (cm) Female 158.9 159.0 157.2 159.9
_ (5.4) (4.8) (5.4) (4.8)
Male - 60.6 60.1 63.3 63.5
Body Weight (5.5) (7.6) (5.6) (1.1)
(kg) Female 51.3 519 . 50.1 51.7
. (7.0) (5.1) (5.1) (5.2)
' Mean (SD)
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AGE (years) 18 19 20 21
Male 7.18 7.35 7.27 7.33

50 m Running Time 0.24) (0.29) (0.36) ©.37)
(sec) Female 8.68 8.78 9.09 9.01
(0.56) (0.49) (0.42) (0.41)

Male 7.81 7.56 7.63 7.48

Running Speed (0.26) (0.31) (0.42) (0.35)
(m/s) Female 1 6.36 6.25 5.99 6.09
(0.45) (0.39) (0.34) (0.33)

Male 179.9 177.5 175.1 ° 171.4

. Step Length (8.0) (11.2) (8.4) (10.7)
(cm) Female 157.5 155.1 148.1 152.0
(10.7) (11.3) (8.2) (10.5)

Male 4.34 4.27 4.36 4.37

Step Frequency 0.19) 0.24) (0.26) 0.22)
(steps/s) Female 4,04 4.03 4.04 4.01
(0.22) 0.21) (0.19) 0.24)

Male 1.06 1.04 1.03 1.01

Step Length/ (0.05) (0.05) (0.05) (0.05)
Body Height Female 0.99 0.98 0.94 0.95
(0.07) (0.06) (0.04) 0.07)

Male 0.95 0.93 0.36 0.94

Flight Time/ (0.11) 0.11) (0.09) (0.11)
Support Time Female 0.87 0.87 0.85 0.90
0.12) 0.12) (0.08) (0.10)
Mean (SD)
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Excellent Group Poor Group Total

. Male 5 5

Number of Subjects Female 8 8
Body Height Male 170.6 170.4 170.1
(cm) Female 160.6 158.0 158.9
Body Weight Male 69.2 65.6 62.1
(kg) Female 53.5 51.9 51.4
Running Speed Male 8.24 6.91%* 7.59
(m/s) Female 6.99 5.40%* 6.22
Step Frequency Male - 444 4.20 4.34
(steps/s) Female 4.16 3.81%* 4.04
Step Length Male 185.9 164.5%* 175.2
(cm) ‘Female 168.1 142.2%%* 154.5
Step Length/ Male 1.09 0.97%* 1.03
Body Height Female 1.05 0.90%* 0.97
Flight Time/ Male 1.10 0.85%* 0.93
Support Time Female 0.99 0.86* 0.87
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Excellent Group Poor Group Total
Horizontal Displacement -of CG (% Male 112.1 101.6%* 107.1
Body Height ° Female 106.2 92.4%* 100.4
Vertical Displacement of CG % Male 4.4 4.2 4.2
Body Height o Female 4.7 5.7 5.2
Horizontal Disp. (non-support) Male 1.03 0.90 0.93
Horizontal Disp. (support) Female 1.00 0.85%* 0.91
. i . Male 3.19 3.94 3.77

A
verage Ascending Angle (deg.) Female 442 5.50* 515
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Excellent Group Poor Group Total
Horizontal Displacement of the Leg CG % Male 23.7 23.1 23.3
Body Height B Female 22.7 19.8%* 21.6
Vertical Displacement of the Leg CG %) Male 10.2 8.9 9.8
Body Height o Female 9.8 8.1 9.2
Horizontal Displacement of the Toe % Male 79.0 77.8 78.7
Body Height ” Female 80.1 72.4%* 76.7
Vertical Displacement of the Toe ) Male 45.6 35.6% 41.3
Body Height 5 Female 42.6 31.7 39.1

**p < 0.01, *p <0.05
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