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A Study of the Physical Factors that Influence the Bettering
of Speed Skating Records

Kim, Chul-Won

ABSTRACT

The purpose of the study was to determine the physical factors related to the speed records of speed
skaters. Ten speed skaters participated in this study were selected from two university and eight high
school students.

The results are as follows :

1. Body weight. circular function of the body. and the data from sham tests are highly correlated with
speed skating records. There is also a significant relationship among potential power flexibility. back
strength. and muscular endurance in the 1.500meter skating race.

2. A comparison was made between long-distance and short-distance skating records.

Body weight. potential power. and sham tests greatly affect the speeds in short distances. However,
flexibility and circular function are related to long-distance speed skating records.

3. Even though no significant correlation exists. there is a tendency to relate speed records to back
strength and breath-holding time before exercise in the short distances. and to leg strength and
breath-holding time after exercise in long-distance skating

4. The partial coefficient based on body weight. physique. and respiratory function on speed records
showed that no significant correlation exists among the factors measured.
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{Table 1> Physical constitution and speed skating record of the subject.

[tem Standing| Body Thngh quer Skating speed record (sec)
Age height | weight circam- | limb
(yrs) (em) (Kg) ference | length | 500m { 1,000m | 1,500m | 3,000m | 5.000m
subject (cm) [ (cm)

H.G.D 20 168.7 65.4 55.0 768 | 4508 | 89.0D | 139.03 | 264.00D | 495.0@
Y.H.G 19 176.0 67.3 51.0 80.6 | 45.5® | 910 | 140.0@ | 289.03 | 483.0D
K.Y.W 19 1756 714 55.0 80.8 | 435® | 9082 | 1387@ | 306.2® | 490.7@
0.Y.B 20 1583 54.0 50.5 695 | 451@ | 9238 | 14176 | 297.3@ | 484.32
CHY 19 1744 64.7 54.0 774 | 4402 | 920@ | 138.0D | 288.02 | 504.05
LJ.Y 19 166.5 64.2 55.8 747 | 5009 | 95.3@ | 163.3® | 347.00 | 583.09
K.G.Y 19 176.9 70.2 55.5 845 | 49.1® | 100.7® | 158.08 | 330.0D | 538.0®
O.HS 18 1714 66.0 53.0 769 | 46.1@ | 95.08 | 1435® | 328.8® | 560.5®
K.G.C 18 162.5 57.5 50.0 719 | 46.0® | 98.08 | 148.0D | 331.28 | 5504D
A.B.H 18 162.6 60.5 52.0 716 | 51040 | 107.048 | 167.000 | 331.49® | 590.240

Mean 189 1693 641l 531|765 465  951| 1477 3114|5284

Standard 07 6.6 5.4 23 47 26 550 109] 24| 423
deviation

*Ranking of speed record
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(Table 2) Physical fitness of the subject

ftem st}?e';cgkth Leg strength Pul}-ups Sit.-ups Sidg step lf;:nﬁ:;lgp V;:;;al
subject (Kg) (Ke) (Time) (Time) (Time) (m) |(Ke - m/sec)
H.GD 125 194 5 25 3 234 297.9
Y.HG 136 194 8 26 229 280.9
K.Y.W 138 167 5 28 31 233 256.4
0.Y.B 105 125 10 2 224 3194
CHY 120 172 10 25 40 242 290.6
LJY 100 120 8 24 35 239 268
K.G.Y 123 154 7 2 36 228 293
OHS 147 114 2 2 37 213 294.2
K.G.C 105 119 10 20 32 216 228.5
ABH % 150 8 23 31 206 229.3
Mean 121.1 160.1 9.1 2438 355 205.3 27149
SD 178 334 43 24 38 65.1 319
CV(%) 14.7 209 473 9.7 10.7 317 11.6
Y g;:;?ol; Breath holding time(sec) Maxium O-intake Arterial Harvard
Subject (cm) Normal | After load I/min | »l/Kg/min Pluse step index
H.GD 2 4 25 45 68.8 81 90.9
Y.HG 2 % 3H 6.0 89.2 84 1145
K.Y.W 19 120 2 37 51.8 69 88.8
0.YB 20 41 30 27 50.0 67 9.8
CHY 25 55 72 34 52.6 80 98.0
LJY 19 71 11 38 59.2 61 93.7
K.GY 14 52 27 39 55.6 57 8.7
O.HS 16 80 29 54 81.8 60 118.1
K.G.C 1 VA] 10 43 748 64 113.6
ABH 13 30 20 35 579 65 104.2
Mean 189 613 26.4 41 64.2 68.8 101.7
SD 51 30.5 15.2 09 137 9.6 104
CV(%) 21.4 49.8 57.6 2L9 213 13.9 10.2
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(Table 3> Sham test of skating form on ground of the subject

Acute angle Ground length of expended leg Buttocks Buttocks

ltem between A Height hgght/Lower

Subject expended Right Left Mean (cm) limb length
Leg and ground (%)
H.GD 60.8 62 67 64.5 67 87.2
Y.HG 63.3 66 60 63.0 72 89.3
KY.W 66.3 58 58 58.0 74 91.5
0.Y.B 66.6 57 58 57.5 70 92.0
CHY 730 69 56 62.5 74 95.6
LJ.Y 63.7 66 63 64.5 67 89.6
K.G.Y 71.2 71 69 70.0 80 94.6
0.H.S 67.4 64 64 64.0 71 923
K.G.C 68.7 69 64 66.5 67 93.2
ABH 65.2 70 70 70.0 65 90.8
Mean 66.7 68.0 66.9 64.1 70.0 91.6
SD 3.7 2.9 3.2 4.2 6.0 2.5
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(Table 4> Correlation coefficient between speed record and 18 test rariables

Vari Speed record | gpoM | 1o00M | 1500M | 3000M | 5000M
ariable

Body height -0.26 -0.29 -0.29 -0.19 -0.30

Body weight -0.94* -0.20 -0.12 -0.71* -0.13

Lower limb length -0.14 -0.21 -0.18 -0.13 -0.28

Back strength -0.56 -0.52 -0.64* -0.34 -0.45

Leg strength -0.37 -0.36 -0.50 -0.47 -0.31

Pull-ups -0.31 0.87= -0.92% 0.32 0.31

Sit-ups -0.30 -0.42 -0.31 -0.42 -0.64*
Side step -0.27 -0.39 .33 -0.31 -0.41

Standing long jump -0.38 -0.67* -0.36 -0.42 ~0.46

Vertical jump -0.40 -0.61* -0.50 -0.49 -0.56

Trunk flexion -0.51 -0.74* .58 -0.71% -0.67*
Breath stop(Normal) -0.37 -0.50 -0.37 -0.10 -0.33

Breath stop (After exercise) -0.28 -0.35 0.42 -0.46 -0.58*
Heart rate 0.87** -0.62* -0.64* .88 -0.69*
Harvard step index -0.58* 0.27 0.39 0.28 0.25

Acute angle bet. legand ground -0.10 0.25 0.24 -0.03

Ground length of expended leg 0.76* 0.78* 0.55 0.45

Buttocks height/Lower limb length -0.09 0.35 -0.01 0.29
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(Table 5) Partial regression coefficient and F-Value

Independent Variables Dependent Variables (speed record)

500M 1.000M 1,.500M 3.000M 5.000M
Physical constitution
Body weight 0.299 0.091 0.349 0.248 0.432
Body length -0.500 -0.328 -0.518 -0.310 -0.283
Lower limb length 0.256 0.192 0.229 0.079 -0.159
F-Value 0.750 0.273 0.885 0.298 0.703
(F0.05 = 4.76) (NS) (NS) (NS) (NS) (NS)
Physical strength
Leg strength -0.167 0.158 -0.226 -0.474 0.268
Vertical jump -0.227 -0.635 -0.368 -0.991 -0.519
Sit-ups -0.194 0.427 -0.107 -0.953 -0.724
Trunk flexion 0.234 -0.770 0.229 0.978 0.591
Breath stop afrter exercise 0.197 -0.200 0.098 0.662
Heart rate -0.453 -0.479 -0.997 -0.799
Side step -0.094 0.574 -0.054 0.674 -0.278
F-Value 0.273 0.158 0.457 0.184 0.290
(F 0.05 = 19.36 or 8.94) 19.36(NS) | 8.94(NS) 19.36(NS) 19.36(NS) | 8.84(NS)
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