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The relationship between moire stripe and development of muscles on the posterior
calf in rugby players

Akira TAKAHASHI, Hidekazu AKAIKE, Hironori SATOU
Masasuke EDA, Yasuo IYODA and Yutaka MINOUCHI

The purpose of this study was to investigate in morphological features of the posterior calf of
rugby players (19 FW players and 40 BK players) by moire method and ultrasonic method. We
compared moire infomation on posterior calf with the depth of muscles by ultrasonic method.

Conclusions are summarized;

1) FW players had larger mean values for calf girth, skinforld thickness, D1, and D2 than BK
players and students.

2) Inrugby players, the most projected point of moire stripe on the posterior calf located higher than
that of other athletes and students.

3) The ellipticity of the moire stripe on the posterior calf indicates large value in order of FW -
players, BK players and students.

4) There was a linear relationship between the value of calf girth and the value of D1, D2, ellipticity,
in FW players and BK players had the same relationship between the value of calf girth and the
value of D1, ellipticity.

5) There was a linear relationship between the value of ellipticity and the value of D1, D2 in FW
players and BK players had the same relationship between the value of calf girth and the value of
D1.

Key words: Rugby player, moire method, ultrasonic method, development of muscles, the poste-
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Table 1 Mean values for physical measurements (cm)

FW-player (n=19) BK-player (n=40)

student (n=22)

X

Stature 177.6
Suprasternale height 145.7
Omphalion height 104.3
Symphysion height 90.8
Sitting height 94.5
Acromion height (R) 145.9
() 145.2

Iliospinale height R) 97.8
(L) 97.6

Biacromial breadth 41.5
Chest breadth 30.3
Bicristal breadth 28.6
Chest depth 20.0
Chest girth 98.3
Waist breadth 80.5
Hip girth 96.3
Upperu arm girth (R) 32.3
(L) 31.6

Thigh girth (R) 59.6
w 59.4

Weight (kg) 79.0

s.d. x s.d. X s.d
7.2 170.8* 5.5 172.1* 6.3
6.1 139.4* 4.9 139.9* 5.3
5.4 99.4* 3.9 100.7* - 4.0
5.3 86.7* 3.9 86.5* 3.6
2.9 92.3* 3.5 91.5* 3.6
6.8 139.6* 5.1 140.1* 5.0
7.2 139.5* 5.1 140.4* 5.1
5.9 93.4* 3.9 93.6* 4.2
5.8 93.4* 3.8 93.5*% 4.1
1.5 40.2* 1.3 39.5* 1.5
2.6 29.2 1.5 27.5* 1.6
1.4 27.1* 1.3 26.7* 1.3
1.2 19.3* 1.2 17.8* 1.0
3.8 93.7* 3.5 86.5* 4.4
3.9 76.2* 3.4 69.6* 3.5
3.3 91.8* 3.5 87.2* 3.9
1.4 30.2* 1.6 27.3* 1.5
1.8 30.0* 1.7 26.1* 1.6
1.9 56.3* 2.4 51.5* 3.2
2.2 56.0* 2.2 51.3* 3.2
6.0 68.6* 5.8 59.1* 5.9

*

shows significant differences (smaller than FW-player)

shows significant differences (smaller than BK-player)
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Mean values for D1, D2, skinfold thickness and calf girth of each group (mm) .

FW-player (n=19) BK-player (n=40)

student (n=22)

X s.d. X s.d. X s.d

Skinfold R 8.5 1.7 7.4 1.2 7.7 1.3
thickness 8.7 1.5 7.7* 1.3 7.6* 1.2
D1 R 68.6 5.5 66.4* 3.9 55.5* 4.8
L 69.0 5.2  66.7* 4.0 57.6* 4.5

D2 R 48.3 5.0 45.1* 3.1 39.5*% 4.2
L 49.1 5.5 45.1* 4.0 39.9* 3.8

Calf girth R 401.9 2.1 378.8* 1.5 352.0* 1.9
L 403.4 2.2 379.3* 1.5 350.0* 1.6

v * shows significant differences (smaller than FW-player)

shows significant differences (smaller than BK-player)

Table 3 The position of most projected point on the posterior calf for each group
FW-player BK-player student soccer sprint jump throw distance
n=19 n=40 n=22 n=117 n=21 n=31 n=18 n=25
X s.d. x s.d. x s.d. x s.d. x s.d. x s.d. x s.d. x s.d.

right 28,8 3.1 30.4 3.0 30.9*3.0 32.2*3.0 31.5*2.3 31.0+3.2 30.8 2.8 31.2*2.9
left 28.3 3.8 30.3 3.0 31.0*2.8 31.7*2.9 31.3*2.4 30.1 2.9 30.3 2.8 31.0*3.7

* shows significant differences (larger than FW-player)
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Table 4 The ellipticity of moire stripe on the posterlor calf for

each group
FW-player BK-player student
X s.d. s.d. X s.d.
right 69.0 6.3 6.0 49.0* 7.8
left 68.8 5.1 5.2 49.2* 6.7

* shows significant differences (smaller than FW-player)
shows significant differences (smaller than FW-player)

Table 5 correlation coefficients for items 1) to 3)

item FW-player BK-player student
D1 .668386* .540389* .247599
D2 .660525* .363441* 185244
Ellipticity ~ .481551* : .408447* .251352

* shows a significant level at 0.05

Table 6 correlation coefficients for items 1) to 2)

item FW-player BK-player student
1) D1 .672907* .6325651* 0873357
2) D2 .632311* .278948 .16405

* shows a significant level at 0.05
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