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The specificity of leg strength and power in several sport athletes
Koji Zushi' Kaoru Takamatsu®? and Takayoshi Kotoh?
Abstract

This study clarified the specificity of leg strength and power in several sport athletes.
To accomplish this purpose, a new physical fitness test was developed to evaluate the
capacity for the ballistic and stretch-shortening cycle (SSC) movements.

1. The drop jump (DJ), a typical SSC movement was used in this test. A few experi-
ments were performed to determine the best dropping height and jumping technique of D] in
10 college male athletes. These results showed the best method of DJ was rebound D] with
small angular displacement of the knee from 0.3 m because of appearing the shortest con-
tact time and the longest air time, and being ballistic and safe movement.

2. Average force (Figey = It./2+ (2- ha/g) Y4 /t. + 1), average power (Pingex = lg°
(t,/2)2—2+hgl / (2-t.)) and the capacity to jump higher within shorter contact time (DJingex
= (1/8 g+ t,2) /t.) are calculated by using contact time (t;) , air time (t,) and dropping
height (hy) of DJ, and g(9.81 m/s?). Interrelationships between DJingex Findex» Pindex te and t,
were examined in 93 male athletes of 14 sport events. These results showed the best index
was DJindex because of reflecting both Fipgex and Pingex. and t. and t,.

3. The specificity of leg strength and power was investigated by comparing with DJj,-
dex height of counter movement jump (CMJ-H) and maximum strength exerted by squat
posture at 90° of knee angle (S-MAX) in 93 male athletes of 14 sport events. This result
showed all sport athletes were grouped into A, B and C type. Jumper and sprinter, gymnast
and kendo atheletes belonged to A type which showed the character of large in order of
DJindex» CMJ-H and S-MAX. Skater, ski jumper and swimmer belonged to B type which
showed contrary character of A type. Ball game player and long distance runner belonged
to C type which did not show difference among them. But excellent players for jump and
footwork in ball games showed the same character as jumper and sprinter.

These results lead to the conclusion that we should evaluate not only the general leg
strength and power but also the capacity for the ballistic and SSC movement by measuring
DJindex When coaches scout for sport talents and athletes practice the training according to
specificity of strength and power. It should also be added that DJi,¢ex is a practical index
which can be simply and exactly measured by using matswitch.
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Fig 1. Contact time and air time in drop jump with
small, middle, large anguler displacement of the
knee from height of 0.3, 0.6,0.9 and 1.2 m.

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

BHAR -V BREICBIIATEOBHB LU — BRI 55 269
07p Sutjec PREERE & ORRER L.
o8l o :’o ® Ko BRE 3B L LIS, BYEFMIE, BRSO
% o5 '.%L o vk RIS A REAT120°E CREMMICET L, ZhIARk
£ .. A, R BRI o7 JHUSH LT, B
{0 ) B, BELDH A ORBIE AR AI120°E Tt
o2 9 ThHoHH, TRURIZENETY DHEMICDH -
Y A
0.1
0.7
sl conen. = 2. KOy7Y > Tioh\ SIRSM, BRERR
: :: oo@o:gé‘:% B, Findexs Prngexs Dincex aftﬁﬁaﬂ%(éa;
iy %2, 0.3m 7 5ORLBEITREC & 5BE)
20 40 60 80 100 120 140 160 B3, BOesM s L KRR L, Figeo
Knoe angle (deg) Pindexs Dlindex & DBURER L7, Finger & BEYIBF
Fig 2. Relationships between knee angle at max- & DRI RIMRICE GEPLTE, MEMIC
imum flexion, and contact time and air time in BESTEVWAELHEBRAZD LN (r =
drop jump from height of 0.3 m. 0.958, P<0.001). LAL, Fige & BKERBEM &
DI IRAE L HBRMEAERH 6/, AR
BRMICEERER R BBV ETH -/ (r =0.456, P<0.001). C

NEIZWDRERED, P & EBEIREM S & UK

(2) MMITBEOHBIZIZEEE®0.3m  BEHLOBMICROON. Tibb, P &&
DEHE) g E oBICIAELHBMBEXZD O
22, B4 lEMmysEcIs oy 7Yy A5, HBREIZEVETH Y (r =—0.269, P<
YTOBYREOMMAES, BUBBBLIY  0.05), THICH LT, P CREERL O

35 1.7 .
s y=101.107x% -54.666x+10.397 r: 4; 1;‘740«04228
50 r=0.958 o 601
: p<0.001 !

1] W

38

Pindex (mvs)

010 0.12 0.14 0.16 0.18 0.20 0.22 0.2¢ 0.26 0.28 0.30

2
010 0.12 0.14 0.16 0.16 020 0.22 0.94 0.9 020 0.30

Contact tme (s) Contact ime (s) Contact time (s)
58 VTEE a16.387x2-9.487x40.658
180F  r.0.967
50 128 p<0.001
o g 1.00 n=93
[
f. o
w i,
3 [}
20 0.
¥y
2. . " - - A - ] 10 -
04 045 050 0S5 06 065 070 040 045 080 055 0e0 0es 070 040 045 080 055 060 06 070
Air time (s) Alr ¥me (s) Alr time (8)

Fig 3. Relationships between contact time and air time, and Fipgex, Pindex aNd Dlingex in drop jump with small
angular displacement of the knee from height of 0.3 m.
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Fig 4. Relationships between Fingex. Pindex and 5(2, BHMAR—VBFIZBITL Fuy 7
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Fig 5. Fingex Pindex and DJjngex in drop jump with small angular displacement of the knee from height of 0.3 m for
several sport athletes.
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Fig 6. DJingex in drop jump with small angular displacement of the knee from height of 0.3 m, height of counter
movement jump (CMJ-H), and maximum strenght/body weight exerted by squat posture at 90 degree of knee

angle (S-MAX/BW) for several sport athletes.
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Fig 7. Relationship between contact time and air time in drop jump with small angular displacement of the knee
from height of 0.3 m for several sport athletes.
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Fig 8. T score of Findgexs Pindex and DJingex in drop jump with small angular displacement of the knee from height
of 0.3 m, height of counter movement jump (CMJ-H), and maximum strength/body weight exerted by squat post-
ure at 90 degree of knee angle (S-MAX/BW) for several sport athletes.
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Fig 9. Spearman's correlation  coefficient (by

ranks) between the jump and footwork capacity
in basketball depending on subjective evaluation,
and Fingex. Pindex and DJingex in drop jump with
small angular displacement of the knee from
height of 0.3 m, height of counter movement jump
(CMJ-H) , and maximum strenght/body weight
exerted by squat posture at 90 degree of knee
angle (S-MAX/BW) for seven basketball players.
A dotted line is significant level ; p<0.05.
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