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On the Relation Between Morphological Features and Injuries
' in Budo-Players

Teizo KAWAMURA, Sunao HIRAI Saburo IMAI, Tatsumori FUJITA,
Akira TAKAHASHI, Takaaki ASAMI, Nariaki SATO,
Shinji NAKABAYASHI, Ryozo NAKAMURA, Fuminori NAKIRI,
Kazuo SAITO, Hisashi YANAGISAWA* and Toshio MORI

In this study, some. information about injury in Budo was obtained through opinionnaire
and the relations between injury experienced in the past and the morphological features in
Budo-players were discussed. The subjects for this study were 34 Kendomen and 26 Judo-
men, students of the University of Tsukuba, aged 18-20 years.

The results were as follows:

1) According to the opinionnaire, major injuries from which Kendomen suffered were
distorsion (25.3%), fracture (14.7%) and bruise (14.7%), and injured regions were ankle joint
(17.3%), lumbar region (14.7%) and knee joint (9.3%). Tear of Achilles tendon and hernia
of intervertebral disk were proper to Kendomen. Judomen, on the contrary, suffered from
distorsion (46.2%), dislocation (18.3%) and fracture (14.0%), and the injured regions were
ankle joint (21.5%), knee joint (12.9%), shoulder joint (11.8%) and elbow joint (11.8%). The
dislocation of shoulder joint and distorsion of ankle, knee and elbow joint were proper to
Judomen.

2) Main causes of injuries in Budo-players, are as following: inevitable cases, imperfec-
tion of facilities, insufficient skill and carelessness. ‘

3) About a half of the injuries in Budo-players were caused when they were freshmen,
so that the coach have to consider these problems for freshmen on training. Judomen are
apt to have injuries on which they must stay at hospital, and Kendomen to have injuries
on which they only go to hospital. Some of them do not have a medical treatment, so that
it is necessary for them to consider the disposal methods for injuries.

4) In the morphological measurements, Judomen are superior to Kendomen in body
weight, girthes and transverse diameters of the body.

5) The right shoulder of Kendomen had a tendency to be in the front (62.1%) and down-
ward (58.6%). The right shoulder of Judomen had a tendency to be in the front (84.0%) and
downward (44%).

6) The moiré photographs of the back of Budo-players were taken and the character-
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istics of the relief of their back were examined. From the topographical point of view,
both Kendomen and Judomen were divided into three types. It was found that Kendomen
differ from Judomen in the position of the protuberance and thickness from the fixed

points.

7) The inclination of cervical lumbar line took a negative value in Kendomen and a
positive value in Judomen: that is, the vertebral column had a tendency to incline back-

ward in Kendomen, while forward in Judomen.

8) In Budo-players who had not experienced any injuries, the relief of their backs is
likely to be symmetrical. That of the Budo-players, on the contrary, who had experience

of injuries is likely to he asymmetrical.

9) A relation was observed between the angles of spine curve (thoracic posterior curva-

ture, inclination of warpedback) and injuries.

10) The right shoulder of Budo-players who had experienced any injuries had a marked

tendency to be in the front and downward.

11) In Judomen who had experienced a lumbar pain, the left scapular region and
buttocks were thicker than that of the right, inclination of cervical lumbar line took a
negative value and thoracic posterior curvature was larger than the normals.
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Fig. L. Measurement of shoulder angle.
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Fig. 2. The Principle of Moiré-topography.
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Fig. 4. Measurement of spine curve.
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Table 1. The kinds of injuries.

B Main sports Other sports
Kendoman Judoman Kendoman Judoman
n % n % . n % n %
Fracture 11 14.7 13 14.0 16 30.0 8 24.2
Dislocation 1 1.3 17 18.3 9 17.0 3 9.1
Distorsion 19 25.8 43 /iG .2 17 32.1 12 36.4
Bruise 11 14.7 4 4.3 1 1.9 1 3.0
Wound 14 18.7 0 4 7.5 5 45.2
Tear of muscle 2 2.7 2 2.2 1 1.9 2 6.1
Tear of tendon 2 2.7 0 1 1.9 0
Lumber pain 9 12.0 8 8.6 2 3.8 0
Arthritis 3 4.0 1 1.1 0 0
Tendovaginitis 1 1.3 1 1.1 0 0
Myotonia i 1.3 2 2.2 1 1.9 0
Osgood-Schlatter disease 0 0 0 2 6.1
etc. 1 1.3 2 2.2 1 1.9 0
# 75 93 53 33
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Table 2. The numbers and regions of injuries.

Main sports Other sportsﬂ
Region — S— S
Kendoman Judoman Kendoman Judoman
Head - ﬁ0 - % HOW B nl 1 .9% n1 1.5%
Face 1 1.3 0 0 2 3.0
Neck 0 2 2.2 1 1.9 0
Breast 4 5.3 4 4.3 1 1.9 0
Upper arm 1 1.3 1 1.1 0 0
Back 1 1.3 1 1.1 0 0
Forearm 0 0 8 15.1 3 4.5
Loins 11 14.7 9 9.7 - 2 3.8 0
Hand 2 2.7 1 1.1 1 1.9 0
Thigh i 1 1.3 1 1.1 2 3.8 1 1.5
Lower leg 2 2.7 2 2.2 5 9.4 2 3.0
Foot 16 21.3 0 2 3.8 1 1.5
Shoulder joint 0 12 12.9 2 3.8 3 4.5
Acromioclavicular joint 1 1.3 6 6.5 0 0
Sternoclavicular joint 0 0 2 3.4 1 1.5
Elbow joint 3 4.0 11 11.8 2 3.8 1 1.5
Wrist joint 4 5.3 4 4.3 5 9.4 2 3.0
Interphalangeal manus 3 4.0 3 3.2 3 5.7 0
Knee joint 7 9.3 12 12.9 2 3.8 4 6.1
Ankle joint 13 17.3 20 21.5 14 26.4 12 18.2
Interphalangeal pedis 5 6.7 3 3.2 Ov 0
etc. 0 1 1.1 0 0
il - 75 93 - 53 33
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Cause Kendoman | Judoman
- no % on %
Lack of Spirit 3 2.4 9 6.6
Poor Health 10 7.9 4 2.9
Insufficient Warm-up 7 5.6 12 8.8
Carelessness 14 11.1 14 10.2
Rule Violations 3 2.4 1 0.7
Insufficient Skills 21 16.7 28 20.4
Low-Physical Fitness 10 7.9 13 9.5
Inevitable cases » 29 23.0 30 21.9
Slippery Floor 10 7.9 1 0.7
Unfurnished : 3 24 8 5.8
Spring for Floor
Too Hard Judo Mat 0 12 8.8
Too Hard Floor 8 6.3 1 0.7
Small Gym Space 4 3.2 4 2.9
Exsistense of Obstracts 2 1.6 0
Unsuitable Uniforms 2 1.6 0
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Table 4. The morphological differences between Judomen and Kendomen.

Judoman Kendoman
Body Dimension n=26 n=32
X(S.D.) X(S.D.) s
Stature (cm) 172.9 (4.8) 170.6 (5.6)
Height to Acromion (cm) R 140.7 (5.0) 138.2 (5.0)
L 140.0 (5.0) 137.4 (5.0)
Middle Fingertip Height (¢m) R 65.8 (3.2) . 64.6 (2.8)
L 65.4 (3.6) 64.4 (3.0)
Length of Upper Limb (cm) R 74.9 (3.1) 73.6 (2.6)
L 74.5 (2.4) 73.0 (2.4) %
Height to S.i.a.s. (cm) 94.3 (3.8) 92.3 (3.4) *
Length of Lower Limb (cm) 90.4 (3.5) 88.4 (3.0) *
Biacrominal Breadth (cm) 40.0 (2.2) 39.3 (1.2)
Chest Breadth (cm) : "30.0. (2.5) 28.0 (1.0)
Saggital Chest Depth (cm) 20.8 (1.8) 19.0 (1.4) s
Girth of Chest (cm) » : 99.5 (7.5) 88.4 (3.6) **x
Girth of Upper Arm (cm) R 32.7 (2.0) 28.4 (1.5) *#*
s — ek
L 32.6 (2.3) 26.5 (1.7) =
Girth of Upper Arm (cm) R 35.8 (2.8) 32.0 (1.8)
(Flexed) s — ook
L 35.2 (2.8) 29.7 (1.8) k=
Girth of Forearm (cm) R 28.8 (1.5) 27.9 (1.3) %
S — (RS
L 28.5 (1.4) 26.4 (1.3) ¥k
Girth of Wrist (cm) R 18.1 (0.9) 17.1 (0.9) s
L 17.9 (0.9) 17.0 (0.7)
Girth of Thigh (cm) R 59.3 (4.4) 53.7 (3.8)
L 59.8 4.1) 53.0 (3.8)
Girth of Calf (cm) R 40.4 (3.3) 37.1 (2.1) eE
L 40.3 (3.3) 37.6 (2.0) ewE
Girth of Ankle (cm) R 24.0 (2.3) 22.1 (1.2)
. L 24.3 (2.0) 22.3 (1.3)
Girth of Abdomen (cm) 84.0 (7.5) 79.7 (3.7)
Girth of Hips (cm) 97.0 (5.9) 91.3 (4.1)
Bicristal Breadth (cm) 28.4 (1.7) 27.2 (1.6) **
- Body Weight (Kg) 80.7(13.2) 65.4 (7.3) whx
Skinhold Thickness
Triceps (mm) R 6.6 (2.2) 5.4 (L.1) *
L 7.0 (3.2) 5.8 (1.3) *
Subscapular (mm) 12.0 (3.5) 8.9 (2.0) **x
Abdomen (mm) 10.3 (6.0) 7.6 (2.8) %
Rohrer Index 155.2(16.5) 131.4(10.8) %
Relative Length of Upper Arm R - 43.3 (1.1) 43.1 (0.8)
L 43.3 (1.3) 42.8 (0.9)
Relative L.L.L. 52.2 (L.1) 51.8 (0.9)
Relative Body Weight ) 46.5 (6.5) 38.3 (3.5) ‘e
Relative Chest 57.2 (3.6) 52.1 (2.0) kwx
Androgyny Score 91.6 (5.9) . 90.6 (3.0)

R: Right, L: Left, s: Significance level, *: P<0.05, **: P<0.01, **: P<0.001.




(A)

©

Scapular region

o)

()

Buttocks

Fig. 5. Classification of the relief on the body trunk surface.
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Table 5. The angles of spine curve.

1 Judoman Kendoman

I n=25 n=34

| X(S.D.) X(S.D.)
/A Inclination of cervical lumbar liné 1.7(2.2) —0.9(2.1)
/B Inclination of dorsal lumbar line 9.3(2.3) 9.6(2.5)
/ C Thoracic posterior curvature 157.6(2.9) 158.6(3.7)
/D Lumbar anterior curvature - 160.1(4.6) 159.4(3.7)
/B Inclination of warpedback 170.6(3.2) 169.7(3.2)
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Fig. 7. Differences in Angles between left
and right shoulder of Kendomen. Solid
cirles represent persons who had ex-
perienced injuries and open circles those
who had not,

(A) (B)
Men who had not experienced any injuries.

(C) (D)

Men who had experienced any injuries.

Fig. 6. The Moiré photographs of rear view
of the trunk.
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Fig. 8. Difference in Thickness between left
and right Scapular Regions of Kendomen.
Solid circles represent persons who had
experienced injuries and open circles
those who had not.
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Fig. 9. Differences in Vertical Positions be-
tween Protuberant Buttocks of Kendo-
men. Solid circles represent persons who
had experienced injuries and open circles
those who had not.

T, BEORVESERICI, —EDOHEA
DABNTeh - T, FIBEDE HIL, ELHD
RF VAR T TNBEIED - T2

@FREW L HEOMSR, K1, flE#EFD
Lk (LC) OEXRLTWAD, %
Fix, AP EEF LB S EEF TR
BT B2, BEDLGEL, ©RRLEHED
TWABHAENRAD I, Ebic, RI2IKRT L5
w, ALESRFOER DA (LE) 2VhEL, T
BT H TV B AR b, S hnb,
BEOWHEIL, B ENKE WEAN R DR,
2) {2 D L TEHE & DR,

OMERERE & DR, KIBEAIEET, M14r3E

—6 [e] o] ® (-2

—12

Fig. 10. Differences in Thickness between
left and right Buttocks of Kendomen.
Solid circles redresent persons who had
experienced injuries and open circles
those who had not. :
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Fig. 11. Angle C of the spine curve of Kendo-
men. Solid circles represent persons who
had experienced injuries and open circles
those who had not.
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Fig. 12. Angle E of the spine curve of Kendo-
men. Solid circles represent persons who
had experienced injuries and open circles

those who had not.
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Fig. 13. Differences in Thickness between
left and right Buttock of Kendomen. Solid
circles represent person who had ex-
perienced a lumber pain and open circles
those who had not.
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Fig. 14. Differences in Thickness between
left and right Buttocks of Judomen. Solid
circles represent person who had experi-
enced a lumbar pain and open circles
those who had not.
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Fig. 15. Angle A of the spine curve of Kendo-
men. Solid circles represent persons who
had experienced a lumbar pain and open
circles those who had not,
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Fig. 16. Angle A of the spine curve of Iudo-
men. Solid circles represent person who
had experienced a lumbar pain and open
circles those who had not.
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Fig. 17. Angle C of the spine curve of Judo-
men. Solid circles represent person who
had experienced a lumber pain and open
circles those who had not.
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Fig. 18. Shoulder angle («) of Judomen. Solid
circles represent person who had experi-
enced a dislocation of right shoulder joint
and open circles those who had not.
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