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Relationship between university top ranner's grounding motions and

competition level
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Abstract

The purpose of this study was to investigate the relationship between top runner's foot strike pattern (FSP) contact time
(CT) and competition performance as well as Running speed. Fifteen long distance runners participated in this study. FSP and
CT at traveling time were measured with an optical motion capture system. Subjects were divided into expert group and semi
group based on 5000 m self-record. Three types of running speed were set: low strength (Easy pace: E), medium strength
(Threshold pace: T), high strength (interval pace: I). In addition, we examined the relationship between PB and FSP and CT of
four long distance Event (1500 m, 5000 m, 10000 m, half marathon). In the expert group, FSP was full speed, CT showed
significantly lower values in E and T. CT = 1500 m (r = 0.606, p <0.05), 5000 m (r = 0.563, p <0.05), the correlation with
events was FSP 5000 m (r = 0.638, p <0.01), 10000 m (r = 0.515, p <0.05) These results suggested that in the expert group the
Contact from toe and time on the toes were short. There was no correlation between the two indicators in the half marathon, so
it seemed that there was little effect on the competition results.
(Tokai J. Sports Med. Sci. No. 31, 13-20, 2019)
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Table 1 Physical characteristics and competitive results in subjects by group.

Expert (n=8) Semi(n=7)
Age (yr) 19.8+0.7 10.0+1.6
Height (cm) 170.5+4.9 168.2+2.0
Mass (kg) 54.8+3.7 52.6+1.8
Running performance (points) 1038.4+33.8 901.1+42.5%*
1500mPB (mm:ss) 3'45"8+5.2 3'58"9+4'3%*
5000mPB (mm:ss) 13'48"6+9"7 14'3170+13"4%*
10000mPB (mm:ss) 29'07"4+48"2 29'59"3+30"4*

HalFPB (mm:ss)

63'38"0+108"3

66'34"6+174"7*
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*:p<0.05. **:p<0.01
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Fig. 1 Position to attach of 4 markers on body and foot.
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Fig. 2 FSP and CT calculation method.
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Table 2 Comparison between of FSP and CT at each running speed.

Stage All (0=15) Fapert (0=8) Semi (n=7)
Epace 0.009+:0.019 0.004:0.014 * 0.024:0.013
FP(sec) Tpace 0.003:0018* 0.008:0016 = 0.015:0011 "
Ipace -0.001+0.018 "™ 00110016 =¥ 0012+0013*
Epace 021340022 0.197:0015* 02310013
CT(sec) Tpace 01810013 * 0.173:0011 5* 01910009 *
Ipace 0.168:0.014 % 0.160:0.014 7 0177+0010 %
*: sgniifiant dif#rence Fapert vs Semni,
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Fig. 3 Group comparison in FSP at each running speed.
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Fig. 4 Group comparison in CT at each running speed.
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Table 3 Relationship between various PB, FSP and CT.

FSP cT
Epace T pace | pace Epace T pace | pace
1500m 0.50 045 043 0.66** 0.68** 0.60*
(0.06) (0.09) 0.11) (<0.01) (<0.01) (<0.05)
5000m 0.66** 0.59% 0.57* 0.68*%* 0.62* 0.56*
(<0.01) (<0.05) (<0.05) (<0.01) (<0.05) (<0.05)
10000m 0.55* 0.51* 0.52* 0.34 0.33 042
(<0.05) (<0.05) (<0.05) (0.22) (0.23) (0.12)
hafe 044 043 037 0.27 043 0.49
(0.10) 0.11) (0.18) (0.32) (0.11) (0.06)
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Fig. 5 Relationship between each PB and FSP.
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