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Lower limbs and trunk muscularity and its relation to hitting motion mechanics
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Swing speed is important in baseball hitting, and in order to improve this,
the force exerted at each joint and the size of the muscles during hitting have each been examined.
In this study, we focused on the lower limbs and trunk and examined the relationship between force
and muscle size during hitting. The results showed that hitters with larger trunk and lower limb
muscles had greater swing velocity. In addition, the greater the muscle size around the hip joint,
the greater the force exerted at the hip joint. On the other hand, there was no relationship between

muscle size and the force exerted by the joints in the trunk. These results suggest that, in
hitting, large muscle size is important for improving swing speed, but in the trunk, muscle size has
no effect on the amount of force exerted.



(Aeetal. 2017)

( 2017)
( 2012)
1 (Tsuchikane etal. 2017)
2.
( )
3.
(€Y)
26
5m
3
(VICON Vicon Motion Systems ) 500Hz



MRI (MAGNETOM Skyra

(30%) (50%)
2
27
(VICON Vicon Motion Systems
2
1000Hz
3
1)-
pearson
4,
(€Y)
30% 50% 70%
30%
()

70%
()

(70%)

2/3

-

pearson
5%
50% 70%
30% 50%



€

(-113.9+62.6 Nm)

(11.7#2.1cm? r=0.58)
(16.82=2.8cm? r = 0.60)

40.8Nm)

0.68)

r = 0.58)

= 0.59)
« 3

( 2
(202.0+
(66.7411.0cm? r=
(14.243.3cm?
(13.6%x3.3cm? r

(-242.02=93.4Nm)

14.8+3.4cm?

r=-0.26

i CSA (cm?) CSA/BW?”2 (cm?/kg?®)
Mean = SD r Mean = SD r

78 = 17 049 *} 043 = 008 032

"l 76+ 15 0s5*} 041+ 007 o036
148 = 23 037 0.80 = 0.11 0.08

|| 140 = 19 045+| 076 = 008 013 |

158 = 43 061 *} 085 %+ 019 052 *

77| 163°x 36 063*i 089 = 015 051 *.
200 = 29 056*f 109 = 013 030

0 200+ 27 044 109+ 013 010

281 = 45 062 *} 153 = 0.19 040 *

["7| 280 %= 40 o0s57*| 152+ 018 027 |
85+ 19 038 046 = 010 0.8

[Tl ez x 14 028 045 = 008 002 |
741 = 97 046 *{ 403 = 043 012

| 736 = 85 o046} 406+ 040 006

30 |...]. 872 =108 067* 474+ 038 044*
869 = 94 060 *} 473 % 034 024

59 |fooolLooS S M4 Q7L 7| S8 == Gk Odw °
945 =+ 99 063 *| 514 = 037 026

70 b | 722 = 87 0607 398 = 036 026
732 = 82 052*} 399+ 036 012
00| 124 = 27 034 0.67 = 013 0.15
128 = 22 026 070 = 0.12 -0.01

ol | 411 = 63 o046+ 223+ 027 020
402 = 63 046 *f 218 = 025 022

79 |Loea] L2205 7Y GED T 28 == G0 027

442 = 68 062 *}] 240 = 025 042 *

30 |-} 756 = 85 051 7F 4llx 032 012
76.4 = 84 049 *} 416 = 032 0.09

50 |boed] [ E2E 5 _TD @5 || 2ANES @B 00 |
424 = 7.0 022 231 = 034 -0.04

00...)__29* 28 010 t 016 016 -015
26 = 22 -0.02 0.14 = 012 -0.07

* p<0.05

13.2+2.1cm?

r=-0.28)



1Y)

2)

3)

4)

5)

& (cm?)
6 10 12 14 16 11 13 15 17 19 21 23 25
0 0
£ . o o o T . . ) -
E A ; z S0 2 ® O
< G, Q. o} o © < Oo @ O 0005
-100 - r=os8 &q o -100 PR > .
p <0.05 o o : @
-150 00 e -150 o,
o g oo e
-200 & -200 O i
R O - |
- O = | o
-300 -
- 300
Cb ...... O
250 I o 0 250 . .
~ O%D o _ o Oo 5
E 200 o OS 85 E 200 0 Q0 o .
= ogaess) Nt L :
o | 2
150 .
0© 4
- 100
r=0.58 )
50 p <0.05 % B
p <0.05
| 0
0 5 10 15 20 25 30 0 . - § ) 25
(cm2) 3
300
250 E 65) ..........
: 2 2 O O.@ 5
© 0.0 QB g
N 0RO g
150 . ;
o @
100
r=068
50
p <005
0
40 50 o - } )
(cm?)

Ae Ketal Kinematic analysis of the lower limbs in baseball tee batting Sports biomechanics

2017 16(3) 283-296

2017 62 575-

Conditioning Journal

2013 62(3) 227-235

586

2012 19(6) 14-18

Strength &

Tsuchikane R et al. Relationships between bat swing speed and muscle thickness and

asymmetry in collegiate baseball players Sports

2017 5(2) 33



1 1
32
2020
223-232
DOl
1
70
2019
0

(Morishita Yoshitaka)

(50549483)

(33111)




