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Relationship between Isokinetic Muscular Extension Strength by
Using Ariel Performance Analysis System and Skating Velocity
in Short Track Speed Skaters

Manabu Hamano, Ryutaro Matsupa, Hiroshi Kivora, Nobuyuki OonasHr,
Takashi Kawakami, Kenji KisHipa, Jirou Hosorant and Tomofumi OonisHI

The purpose of this study was to examine the relationship between isokinetic extension
strength by using Ariel Performance Analysis System (APAS) and skating velocity in men and
women’s short track speed skaters. The subjects were short track speed skaters (men : 20,
women : 20) selected by the Japan Skating Federation. The following results were obtained: (1)
Skating velocity of men’s short track speed skaters was faster than women’s short track speed
skaters. (2) Skating velocity of the Japan national A and B teams was faster than that of the
Japan junior team, in short track speed skaters of both sexes. (8) Isokinetic extension strength
by using APAS of men’s short track speed skaters proved more powerfull than that of women’s
short track speed skaters. (4) In the case of men short track speed skaters, the isokinetic
extension strength of the Japan national A and B short track speed skater teams was greater
than that of the Japan junior team in short track speed skaters. (5) There are significant
correlation between isokinetic extension strength by using APAS and skating velocity in

men’s short track skaters.

Thus, we suggests that skating velocity increased isokinetic extension strength by using

APAS in men’s short track speed skaters.
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Table 1. Physical characteristics of subjects
Age Body height Body weight Skin-hold (upper arm)
(year) (cm) (kg) (mm)
A groups Mean 19.0 166.8 62.5 10.8
SD 2.8 5.9 5.8 1.5
Mean 19.2 170.1 64.9 11.1
B groups '
Men g SD 2.7 5.4 46 16
C arou Mean 154 169.9 60.1 11.7
groups SD 15 2.8 46 2.0
A groups ~ Mean 20.0 1585 50.8 16.5
SD 3.6 3.6 4.1 2.8
B groups Mean 16.5 156.4 52.3 18.7
Women SD 1.9 3.1 3.3 2.2
C groups Mean 14.7 156.4 50.4 17.2
group SD 1.6 48 5.2 1.2

A groups: Japan national team (A)
B groups: Japan national team (B)
C groups: Japan junior team

Table 2. Performance records of subjects

jglitéﬁfl iig::‘ggrll ?)to?:t Strength at an Strs;lﬁ:: at Strength at
(m/sec) (kg) inflection point/BW (kg) squat/BW
A groups Mean 11.08 69.5 1.11 163.3 3.60
SD 0.15 14.3 0.21 30.2 0.25
Men Bgroups Mean | 1094 69.6 1.07 166.3 2.55
SD 0.12 16.1 0.25 36.2 047
C aroups Mean 10.60 - 47.4 0.79 1244 2.05
grours — gp 0.12 8.4 0.12 33.1 0.48
A groups Mean 10.35 46.9 0.92 115.9 2.29
SD 0.26 18.9 0.35 18.9 0.37
B groups Mean |  10.04 345 0.67 103.0 1.97
Women SD 0.15 11.3 0.24 22.8 0.45
C grouns Mean 9.96 44.2 0.88 96.0 1.89
EIoupsS gy 0.13 16.4 0.30 23.8 0.32
A groups: Japan national team (A)
B groups: Japan national team (B)
C groups: Japan junior team
BW: Body Weight
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Fig. 1. Typical data of performance analysis system. Exercise is squat each data (A, B, C) show force
curve while two legs extension by using APAS in three subjects.
(@: Strength at an inflection point
®: Strength at squat
DEG: Degree
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Fig. 2. Comparison of mean value and stan-
dard deviation for skating velocity by
men’s short track speed skaters.

A groups: Japan national team (A)
B groups: Japan national team (B)
C groups: Japan junior team

* p<0.05
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Fig. 3. Comparison of mean value and stan-
dard deviation for skating velocity by
women'’s short track speed skaters.

A groups: Japan national team (A)
B groups: Japan national team (B)
C groups: Japan junior team

* p<0.05

. # 3

1. B&Kya—bbrIv HBEFOREEREOLE

BEva-—tbIv y BT OWERED 3 groups D
S A B L I D25, Fig.2 TH %o BB, &
WhHH» S A-groups #5 11.08£0.15 m/sec, B-groups H
10.94+0.12 m/sec, C-groups £510.60+0.12 m/sec O
NETH - 1o BEEET, gt B EREERL V0]
13, A-groups & C-groups, B-groups & C-groups T
% - 1z (p<0.05),

HFva—bbTy »EFOWERED 3 groups D
ﬁﬂ@%mﬁbh@ﬁ,mgsfaaoﬁiﬁﬁm,g
WA 5 A-groups B 10.35--0.26 m/sec, B-groups Hs
10.050.15 m/sec, C-groups A5 9.96+0.13 m/sec O
NETH - teo BERET, G EELEERLEO
1, A-groups & C-groups T -1 (p<0.05)

2. Bgyva—htF3v HBEQ APAS ERVIT

ROMERICST ZEREFHHOLE

gFyva—tbTy 7 ETFO APAS #HW I TBH®
[HEEHIC BT 25510 ST-IN-PO © 3 groups 1)
SEHEE % LR Li-obs, Fig. 4 TdH5bo TR ORERIT
B LEREH O STIN-PO i3, EEDOH» 5 B
groups »5 69.6=16.1 kg, A-groups # 69.514.3 kg,
C-groups S 47.4+84 kg DIETH » 10 T o i
B BRI O ST-IN-PO T, Gt HERE
%R LIcDld, A-groups L C-groups, B-groups & C

100 |
e
£ 80 f
E
3
(=9
o
51 60 I
8
g 40
5 20
o

0

iﬁﬁ-*’kﬂﬂ-?%Bi'ﬁﬁﬁl!_t'ﬁﬂk%ﬁ@'ﬁiﬁ

— 1
—
Agroups B groups C groups

Fig. 4. Comparison of mean value and stan-
dard deviation for strength at an in-
fection point by using APAS in men’s

S

hort track speed skaters.

A groups: Japan national team (A)
B groups: Japan national team (B)
C groups: Japan junior team
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Fig. b. Comparison of mean value and stan-

dard deviation for strength at an in-
flection point to body weights by using
APAS in men’s short track speed
skaters.

A groups: Japan national team (A)

B groups: Japan national team (B)

C groups: Japan junior team

* p<0.05
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Fig. 6. Comparison of mean value and stan-
dard deviation for strength at squat to
body weights by using APAS in men’s
short track speed skaters.

A groups: Japan national team (A)
B groups: Japan national team (B)
C groups: Japan junior team

* p<0.05
Table 3. Matrix of correlation coefficients
Women Skating Strength at an Strength at an Strength at | Strength at

Men velocity inflection ppint inflection point/BW squat squat/BW

Skating velocity 0.190 0212 0.248 0.322

St;eer;’fit:na; an i 0.667%* 0.979%%+ 0.636* 0.601+

ggﬁfﬁ;gjﬂi;‘gﬁv 0.630%* 0.955++ 0.548% 0.577%*

Strength at squat 0.447* 0.589%* 0.401 0.932%%*
Strength at squat/BW 0.470%* 0.591%* 0.480* 0.952%#k

*. p<0.05. **: p<0.01. *¥k: p<0.001
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Fig. 7. Relationship between strength at an
inflection point and skating velocity in
men (@) and women’s (O) short track
speed skaters.

Men’s short track speed skaters (@):
y=—497.3+51.5x, r=0.667 (p<0.01)
Women'’s short track speed skaters (O):
no significantly
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Fig. 8. Relationship between strength at an
inflection point to body weights and
skating velocity in men (@) and
women's (O) short track speed skaters.
Men’s short track speed skaters (@):
y=—7.1+0.7x, r=0.639 (p<0.01)
women’s short track speed skaters (O):
no significantly
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Fig. 9. Relationship between strength at
squat and skating velocity in men (@)
and women’s (O) ’s short track speed
skaters.

Men’s short track speed skaters (@):
y=—653.5+74.3x, r=0.447 (»p<0.05)
Women’s short track speed skaters (O):
no significantly
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Fig. 10. Relationship between strength at
squat to body weights and skating
velocity in men (®) and women’s (O)
short track speed skaters.
Men’s short track speed skaters (@):
y=—8.2+0.976x, r=0.470 (»<0.05)
Women’s short track speed skaters
(O): no significantly
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